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1.0 INTRODUCTION 

This document presents the Work Plan for the Phase3 Resource Conservation and Recovery Act 

(RCRA) Facility InvestigatiodRemedial Investigation (RFI/RI) for Operable Unit No. 8 (OU8) 

at the U.S. Department of Energy (DOE) Rocky Flats Plant (RFP) in Jefferson County, Colorado. 

This investigation is part of a comprehensive, phased program of site characterization, remedial 

investigations, feasibility studies, and remedialkorrective actions currently in progress at RFP. 
These investigations are pursuant to an Interagency Agreement (IAG) between DOE, the U.S. 

Environmental Protection Agency (EPA), and the State of Colorado Department of Health (CDH) 

dated January 22, 1991 (DOE, 1991b). The IAG addresses RCRA and the Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA) issues. Although the IAG 

requires general compliance with both RCRA and CERCLA, CERCLA regulations apply to 

remedial investigations at OU8. In accordance with the IAG, the CERCLA terms "remedial 

investigation" and "feasibility study" as used in this document are considered equivalent to the 

RCRA terms "RCRA Facility Investigation" and "Corrective Measures Study" (CMS), 

respectively. Also in accordance with the IAG, the term "Individual Hazardous Substance Site" 

(IHSS) is equivalent to the term "Solid Waste Management Unit" (SWMU). 

' 

1.1 WORK PLAN SCOPE 

As required by the IAG, this Phase I Work Plan addresses characterization of sources of 

contamination and environmental media at each IHSS in OU8. It will also address the nature and 

extent of contamination at each IHSS, migration pathways, and receptor exposure. 

a 
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e 
In this Work Plan, the existing information is summarized to characterize OU8, data gaps or 

other requirements are identified, data quality objectives (DQOs) are established, and a Field 

Sampling Plan (FSP) is presented to characterize site physical features, define contaminant 

sources, and assess the extent of contamination. Also included are plans to conduct a Human 

Health Risk Assessment (Section 8.0) and the Environmental Evaluation (Section 9.0). 

The Phase I RFI/RI will be conducted in accordance with the Interim Final RCRA Facility 

Investigation (RFI) Guidance (EPA, 1989a) and Guidance for Conducting Remedial Investigations 

and Feasibility Studies Under CERCLA (EPA, 1988). Unless otherwise explained and rationale 

provided, the minimum investigative action required by the IAG, Attachment 2, Section VI, Table 

5 (See Appendix A) will be performed at each MSS within OU8. Existing data and data 

generated by the Phase I RFI/RI will be used to begin developing and screening remedial 

alternatives and to estimate the risks to human health and the environment posed by sources 
within OU8. 

1.2 ENVIRONMENTAL, RESTORATION PROGRAM AT RFP 

The Environmental Restoration (ER) Program, designed for investgation and cleanup of 

environmentally contaminated sites at DOE facilities, is being implemented in five phases. Phase 

1 (Installation Assessment) includes preliminary assessments and site inspections to assess 

potential environmental concerns. Phase 2 (Remedial Investigations) includes planning and 

implementation of sampling programs to delineate the magnitude and extent of contamination at 

specific sites and evaluate potential contaminant migration pathways. Phase 3 (Feasibility 

Studies) includes evaluation of remedial alternatives and development of remedial action plans 

to mitigate environmental problems identified during remedial investigations as needing corrective 

actions. Phase 4 (Remedial Design/ Remedial Action) includes design and implementation of 

site-specific remedial actions selected on the basis of feasibility studies. Phase 5 (Compliance 

and Verification) includes monitoring and performance assessments of remedial actions as well 
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as verification and documentation of the adequacy of remedial actions carried out under Phase 

4. 

Initial Phase 1 actions have been completed at RFP (DOE, 1986); in addition, Phase 2 actions 

are currently in progress for OU8. This Work Plan is intended to complete the additional 

Phase 1 activities to further locate and assess potential and known release sites and provide 

supplemental sampling and analytical data to evaluate the extent and magnitude of contamination 

onsite and offsite of individual IHSSs and OU8. 

1.3 OVERVIEW OF WORK PLAN 

This Work Plan presents an evaluation and summary of previous data and investigations, defmes 

Data Quality Objectives (DQOs) and data needs based on that evaluation, specifies Phase I 

RFVRI tasks, and presents the Field Sampling Plan (FSP) activities and procedures to be 

implemented during the OU8 Phase I RFI/RI. 

This Work Plan is organized as follows: 

0 Section 1.0 provides introductory information and a general characterization of 
RFP. This includes a description of the Work Plan Scope, Environmental 
Restoration Program at RFP, an Overview of the Work Plan, Regional and Plant 
Site Background Information, and Previous Investigations. Included in this are 
discussions of the Physical Setting for topography and drainage, geology and soils, 
and hydrogeology. 

e Sections 2.0 through 2.2 presents a comprehensive review and analysis of the 
available historical information, previous environmental investigations, recently 
published reports, available data, past and present activities pertinent to OU8, and 
interrelation of OU8 activities with those of other OUs. 

Sections 2.3 through 2.5 provide the Initial Evaluation of MSSs within OU8, 
which includes conceptual models for contaminant migration and exposure 
pathways based on release mechanisms, site physical characteristics, and available 
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information regarding the nature of contaminants and knowledge of Potential 
Areas of Concern (PACs). PACs are similarly evaluated and related to evaluation 
of contamination occurring at IHSSs within the immediate proximity. This initial 
characterization provides the basis for establishing data needs, DQOs, and for 
developing protocols, procedures and rationale for activities to be conducted 
during implementation of the FS. 

0 Section 3.0 presents potential sitewide Chemical Specific Benchmarks and 
discusses potential Applicable or Relevant and Appropriate Requirements 
(ARARs), as required by the IAG, and a discussion of their application to the 
RFI/RI activities at OU8. 

0 Section 4.0 provides a discussion of the tasks planned in this Phase I RFI/RI Work 
Plan Tasks. This section also discusses Preliminary Remedial Action Alternatives, 
including those for surface water and sediments, surfcial materials and soils, 
groundwater, and air. 

0 Section 5.0 discusses the Sampling Rationale and the DQOs for the Phase I 
m. 

0 Section 6.0 presents the FSP for the Phase I RFJAU to satisfy the data needs 
pursuant to the DQOs (Section 5.0) and Quality Assurance Addendum outlined in 
Section 10.0. This includes the Field Sampling Rationale; Phase I RFIRI 
Objective; Integration with RFP Standard Operating Procedures; Sampling Design, 
Location, and Frequency; Sample Collection and Analysis; and QNQC Procedures 
and Addendum. 

Section 7.0 contains the preliminary schedule for performance of this Phase I 
RFI/RI Work Plan. 

e Section 8.0 provides the Human Health Risk Assessment Plan. This includes the 
baseline risk assessment approach (BRA), Data Evaluation and Identification of 
Chemicals of Potential Concern, Toxicity Assessment, Exposure Assessment, Risk 
Characterization, Uncertainty Analysis, Derivation of Chemical Goals, Risks from 
Radionuclides, and Risk Assessment Report. 

0 Section 9.0 discusses the plans to perform an Ecological Evaluation at OU8. 

e Section 10.0 provides the Quality Assurance/Quality Control Procedures and 
Addendum as supplied by EG&G for OU8. 
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0 Section 11.0 lists references cited throughout this Work Plan. 

0 Appendix A (Tables 5 and 6, and Attachment 4) are from the IAG which outline 
the recommended scope of investigative activities for each OUS IHSS and the 
schedule for completion of RFI/RI milestones. 

0 Appendix B presents additional information research by Doty & Associates on the 
history of operations and current conditions of each IHSS that was obtained during 
the preparation of this Work Plan. 

Appendix C contains a tabular summary of wells and boreholes along with 

Appendix D contains geologic logs and well-construction diagrams for wells and 

geologic and hydrologic information surrounding OU8. 

boreholes included in geologic cross sections presented in this Work Plan. 

0 Appendix E contains information concerning building footing drains at RFP as 
developed by Doty & Associates in support of this Work Plan. 

e Appendices F and G provide analytical data for borehole, groundwater, surface 
water, and sediment samples. 

1.4 REGIONAL AND PLANT SITE BACKGROUND INFORMATION 

1.4.1 Facility Background 

RFF is a government-owned, contractor-operated facility which is part of the nationwide Nuclear 

Weapons Complex. The plant was operated for the U.S. Atomic Energy Commission (AEC) 
from its inception in 1951 until the AEC was dissolved in January 1975. At that time, 

responsibility for the plant was assigned to the Energy Research and Development Administration 

(ERDA), which was succeeded by DOE in 1977. Dow Chemical USA.,  an operating unit of 

the Dow Chemical Company, was the prime operating contractor of the facility from 1951 until 

June 30, 1975. Rockwell International was the prime contractor responsible for operating RFP 

from July 1, 1975 until December 31, 1989. EG&G Rocky Hats, Inc. became the prime 

contractor at RFP on January 1, 1990. e 
- 1  RFYRI Workplaa 
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1.4.2 Rocky Flats Plant Operations 

From 1952 to 1989 operations at RFP consisted of fabrication of nuclear weapons components 

from plutonium, uranium, and other nonradioactive metals (principally beryllium and stainless 

steel). Parts made at the plant were shipped elsewhere for assembly. In addition, the plant 

reprocessed components after they were removed from obsolete weapons for recovery of 
plutonium. Other activities at RFP have included research and development in metallurgy, 

machining, nondestructive testing, coatings, remote engineering, chemistry, and physics. Both 
radioactive and nonradioactive wastes are generated in the various production processes. Current 

waste handling practices involve onsite and offsite recycling of hazardous materials, offsite 

disposal of solid radioactive materials at another DOE facility, and onsite storage of hazardous 

and radioactive mixed wastes. However, RFP operating procedures historically included both 

onsite storage and disposal of hazardous, radioactive, and mixed wastes. Preliminary assessments 

under the Environmental Restoration (ER) Program have identified many of the past onsite 

accidental release sites and storage and disposal locations as potential sources of environmental 

contamination. 

1.5 PREVIOUS INVESTIGATIONS 1 

Various sitewide studies have been conducted at RFP to characterize environmental media and 

to assess the extent of radiological and chemical contaminant releases to the environment. The 

investigations performed prior to 1986 were summarized by Rockwell International (1986a) and 

include the following: 

1. Detailed description of the regional geology. (Malde, 1955; Spencer, 1961; Scott, 
1960,1963,1970, 1972, and 1975; Van Horn, 1972 and 1976; Dames and Moore, 
1981; and Robson, 1983). 

2. Several drilling programs beginning in 1960 that resulted in construction of 
approximately 60 monitoring wells by 1982. 
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3. An investigation of surface-water and groundwater flow systems by the U.S. 

Geological Survey (Hurr, 1976). 
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4. Environmental, ecological, and public health studies that culminated in an 
Environmental Impact Statement (EIS) (DOE, 1980). 

5. A summary report on groundwater hydrology using data from 1960 to 1985 
(Hydro-Search, 1985). 

6. A preliminary electromagnetic survey of the RFP perimeter (Hydro-Search, 1986). 

7. A soil-gas survey of the RFP perimeter and buffer zone (Tracer, 1986). 

8. Routine environmental monitoring programs addressing air, surface water, 
groundwater, and soils (Rockwell, 1975 through 1985, and 1986a). 

In 1986, two major investigations were completed at RFP. The first was the DOE 
Comprehensive Environmental Assessment and Response Program (CEARP) Phase 1 Installation 

Assessment (DOE, 1986b), which included analyses and identification of current operational 

activities, active waste sites and inactive waste sites; current and past waste management 

practices; and potential environmental pathways through which contaminants could be 

transported. CEARP was succeeded by the Environmental Restoration Program. A number of 

sites that could potentially have adverse impacts on the environment were identified. These sites 

were designated as SWMUs by Rockwell International (1987). In accordance with the IAG, 

SWMUs are now designated as MSSs, which were divided into three categories: 

0 

1. Hazardous substance sites that will continue to operate and require a RCRA 
operating permit; 

2. Hazardous substance sites that will be closed under RCRA interim status; and 

3. Inactive hazardous substance sites that will be investigated and cleaned up under 
CERCLA or Section 3004(u) of RCRA. 
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The second major investigation completed at RF'P in 1986 involved a hydrogeologic and 

hydrochemical characterization of the plant site. Plans for this study were presented by Rockwell 

International (1986b and 1986c), and study results were reported by Rockwell International 

(1986d). Investigation results identified areas considered to be significant contributors to 

environmental contamination. 

1.6 PHYSICAL SETTING 

1.6.1 Location 

The RFP is located in northern Jefferson County, Colorado, approximately 16 miles northwest 

of Denver (Figure 1-1). Other surrounding cities include Boulder, Westminster, and Arvada, all 

of which are located less than 10 miles to the northwest, east, and southeast, respectively. The 

plant consists of approximately 6,550 acres of federally-owned land in Sections 1 through 4 and 

9 through 15 of Township 2 South, Range 70 West, 6th P.M. The majority of buildings located 

within the RFP site are concentrated on approximately 400 acres. The RFP controlled area (CA) 

is surrounded by essentially an unoccupied buffer zone of approximately 6,150 acres (Figure 1-2). 

RFP is bounded on the north by State Highway 128, on the east by Jefferson County Highway 

17 (also known as Indiana Street), on the south by agricultural and industrial properties and State 

Highway 72, and on the west by State Highway 93. 

OU8 is located on approximately 150.85 acres in the north-central industrialized area of the RFP. 
The boundary of OU8 is polygonal in shape and encompasses a majority of the Production (high- 

security) Area of the plant site. Figure 1-3 locates the 24 IHSSs for which Phase I RFJ/RI 

activities are planned and discussed in this Work Plan. 
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Information presented in the following discussion of IHSSs (Sections 2.3 and 2.5) is taken from 

descriptions presented in the Historical Release Report (DOE, 1992a and 1992b) for the RFP, 
engineering designs drawings, and facilities drawings. For several IHSSs, this information was 

recently updated by Doty & Associates, Golden, Colorado, as part of a subtask to preparing this 

Work Plan (Appendix B). This research has been included in the IHSS descriptions provided 

below. This research includes additional background information regarding release mechanisms, 

revisions to MSS size and location, and the nature of operations and potential contaminants 

occurring at a given site. 

1.6.2 Surrounding Land Use and Population Density 

The population, economics, and land use of areas surrounding RFP are described in a 1989 

Rocky Flats vicinity demographics report prepared by DOE (DOE, 1990). This report divides 

general use of areas within 0 to 5 miles of RFP into residential, commercial, industrial, parks and 

open spaces, agricultural and vacant, and institutional classifications and outlines current and 

future land use near the plant. 

The majority of residential use within 5 miles (8 km) of RFP is located northeast, east, and south 

of the existing RFP. Figure 1-4 shows the 1989 population and residence distribution within a 

5-mile radius from the center of RFP. Commercial development is concentrated near the 

residential developments around Standley Lake, primarily north and southwest, and around the 

Jefferson County Auport (Jeffco), which is located approximately three miles (4.8 km) northeast 

of RFl?. Active industrial land use within 5 miles (8 km) of the plant is limited to quarrying and 

mining operations located on lands directly west and southwest of RFP property. There are 

several pockets of industrially zoned property located all around the property, both directly 

adjacent and nearby. This property is not likely to be developed any time in the near future due 

to a lack of water for f i i  protection. These properties must be accepted into a fue protection 

district in order to be developed for commercial or industrial use. To date, no Fire Protection @ 
Rase1 RFYRI Work m 
Operable Unit No. 8 1-9 

Rnal 
Decemba 1,1992 



ENVIRONMENTAL RESTORATION PROGRAM Manual: 21 100-WP-OU8.01 
Phase I RFI/RI Work Plan Section No.: 1.0, Rev. 2 0 Operable Unit No. 8 Page: 10 of 36 
7 0  Area Effective Date: December 1, 1992 

District has been willing to accept the property, and it is anticipated that these properties will 

remain undeveloped in the near future. Open Space lands are located northeast of €UT near the 

City of Broomfield, and in small parcels adjoining major drainages and small neighborhood parks 

in the cities of Westminster and Arvada. Standley Lake is surrounded by Standley Lake Park. 

Irrigated and non-irrigated croplands, producing primarily wheat and barley, are located northeast 

of RFP near the cities of Broomfield, Lafayette, and Louisville; north of REP near Louisville and 

Boulder, and in scattered parcels adjacent to the eastern boundary of the plant. Several horse 

operations and small hay fields are located south of RFP. 

1.6.3 Future Population and Land Use Projections 

Future land use in the vicinity of RFP most likely will involve continued suburban expansion, 

increasing the density of residential, commercial, and industrial land use in the surrounding areas. 

The expected trend in population growth in the vicinity of RFP is addressed in the DOE 

demographics study (DOE, 1990). This report considers expected variations in population density 

by comparing the current (1989) setting to population projections for the years 2000 and 2010. 

A 21-year profile of projected population growth in the vicinity of RFP can thus be examined. 

The DOE projections are based primarily upon long-term population projections developed by 

the Denver Regional Council of Governments (DRCOG). Expected population density and 

distribution around RFP for the years 2000 and 2010 are shown in Figures 1-5 and 1-6, 

respectively. Table 1-1 summarizes the population data presented in Figures 1-4, 1-5, and 1-6. 

1.6.4 Topography 

RFP is situated along the eastern edge of the southern Rocky Mountain region immediately east 

of the Colorado Front Range. RFP is at an average elevation of approximately 5,950 feet above 

mean sea level (MSL). The site is located on a broad, eastward-sloping alluvial surface. The 

surface of the alluvium is nearly flat but slopes gently eastward at 50 to 100 feet per mile 0 
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(EG&G, 1991k). At RFP, the alluvial surface is dissected by a series of east-northeast trending 

stream-cut valleys. The valleys containing Rock Creek, North and South Walnut Creeks, and 

Woman Creek are cut 50 to 200 feet below the level of the older alluvial surface in the vicinity 

of RFP. 

1.6.5 Climate 

1.6.5.1 Meteorology 

Atmospheric transport of contaminants from RFP is controlled by climate, local meteorology, 

topography and land surfaces, on-site structures, and contaminant type and concentration. This 

information is necessary when evaluating the environmental and human health aspects attributable 

to atmospheric dispersion of OU8 MSS site contaminants. a 
The climate at RFP is strongly influenced by the Front Range of the Rocky Mountains. Dry cool 

winters with some snow cover and warm intermittently moist summers are typical. The 

temperatures at RFP average a maximum of 24.4"C (76°F) and a minimum of -556°C (22°F). 

Annual mean temperature approximates 9.78"C (49.6"F). Recorded RFT temperature extremes 

range from 38.89"C (102°F) in July to -32.22"C (-2°F) in January (Schleicher and Schuell, 1982). 

Infrequent cloud cover over the region allows intense solar heating of the ground surface. The 

low absolute humidity permits rapid radiant cooling at night. Relative humidity averaged 46% 

for the period from 1954-1976 (Rockwell, 1986a). 

Colorado has inconsistent visual air quality conditions. The atmosphere over much of the Rocky 

Mountains is aesthetically satisfactory. However, the Denver "brown cloud" and visibility 

problems commonly associated with individual Front Range communities exemplify the 

consequences of low-level atmospheric stagnation and thermal inversion that can occur with 

1992). urban air pollutants emitted in Colorado (DOE, 
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Regional topography and upper-level wind patterns combine to create a semiarid climate along 

the foothills of the Front Range of the Rocky Mountains. Average annual precipitation is 

approximately 15 inches with more than 80 percent of this falling as rain between April and 

September; the remaining precipitation is snow (Rockwell, 1986a). 

Meteorology is influenced by local topography, regional mountain ranges, and large-scale weather 

systems. The orientation of the Front Range of the Rocky Mountains greatly affects local winds. 

The RFP lies in a belt of prevailing northwesterly winds that are normally channeled across the 

eastern geomorphological bench called Rocky Flats. High velocity winds have been recorded at 

the RFP under these meteorological conditions. High winds occur most frequently in the spring. 

The RFP is affected by downslope winds from Front Range canyons. These channeled airflows 

are especially pronounced under conditions of strong atmospheric stability. Similarly, daily 

cycles of mountain and valley breezes occur at RFP. The general upslope air pattern condition 

for the Denver area is north to south with flows moving up the South Platte River Valley and 

entering Front Range canyons. After sunset the air that contacts mountain surfaces begins to cool 

and move downslope, thereby flowing in a pattern generally the inverse to upslope movements. 

Downslope flows converge with the South Platte River Valley flow and move toward the north- 

northeast. 

Strong surface air convections commonly produce thunderstorms during the summer. This 

activity causes severe and locally unpredictable anomalies in normal air flows. Late winter and 

spring conditions can also be influenced by chinook windstorms. Chinooks consist of strong 

winds that move from west to east over the continental divide and often reach 70-80 mph. 

Chinooks have been recorded in excess of 120 mph at RFF (Rockwell, 1989a). 

The mean wind speed at the RFP for 1990 was 9.0 mph. The highest reported wind speed was 

88.6 mph. Figure 1.7 illustrates the annual RFP wind frequency distribution facing true bearing 0 
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compass point directions (EG&G, 1991k). The predominance of northwesterly winds and the low 

frequency of winds greater than 15.6 mph (7 m/s) with easterly components is typical for RFJ? 
(DOE, 1992). 

Although RFP site-specific data are limited, annual evaporation at the RFP site is estimated to 

be between 31 and 38 inches. This is based upon long-term records at Cherry Creek Dam and 

Fort Collins, respectively (ASI, 1991~). 

1.6.5.2 Summary of Air Monitoring 

Data Collection Systems 

The air quality and meteorological monitoring programs currently in effect at RFP were designed 

to collect data on the entire facility; Air sampling stations have not been located or operated 

specifically in support of OU8. Continuous ambient air monitoring programs have emphasized 

characterization of airborne particulate material concentrations and accompanying radionuclides, 

particularly plutonium. A systematic program for measurement of volatile organic compound 

(VOC) concentrations in RFP ambient air has not been initiated; however, a dispersion model- 

derived ambient air concentration study was scheduled to be completed in late 1991 (EG&G, 

19911). Meteorological data is being collected at one location at RFP. Telemetered wind 

measurements are collected at the RFP 61-Meter Meteorological Tower indicated on Figure 1.2. 

Environmental instrumentation measures wind directions and both horizontal and vertical wind 

speeds at the lo-, 2 5 ,  and 60-meter heights on the meteorological tower. Additional data 

measured includes: dew point, solar radiation, precipitation, and barometric pressure (EG&G, 

1991k). 

Ambient air samplers are located in RFP site operations areas, at the plant perimeter (at distances 

of approximately 2 to 4 miles from the plant’s center), and in surrounding communities (Figures 
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1-8 and 1-9). These RFP-designed air samplers operate at a volumetric flow rate of 25 ft/min. 

The units collect air particulates on 8- by 10-inch fiberglass filter media with a manufacturer’s 

test specifications rating of 99.97% efficiency for particle sizes typically encountered during 

routine ambient air sampling (EG&G, 1990~). 

Table 1.2 identifies the sampling equipment used for continuous measurement of airborne 

particulates. RFP samplers monitor ambient air for both total suspended particulates (TSP) and 

particulate matter (PM) with aerodynamic diameters of 10 microns or less. TSP and PM-10 

samplers located near the east entrance to RFT are of particular importance because this location 

is unobscured by structures, is situated near a traffic zone, and is generally downwind from plant 

buildings and contaminated surfaces. Samplers are operated on a schedule of one day every sixth 

day. TSP is measured by the EPA-referenced, high-volume air sampling method (EPA, 1981). 

Radionuclide Monitoring 

The Radioactive Ambient Air Monitoring Program (RAAMP) collects particulate ambient air 

sampler information in order to track the dispersion of airborne radioactive materials from RFP 
into the surrounding environment as well as establish baseline concentrations. Samplers are 

assigned into one of three categories, depending upon their proximity to the main facilities area. 

Twenty-five onsite samplers are located within RFT and are concentrated near the main facilities 

area. Fourteen perimeter samplers border RFP along major highways to the north, east, south, 

and west. Fourteen community samplers are located in the metropolitan areas adjacent to RFP 

(EG&G, 199Oc). 

RAAMP monitor locations within and adjacent to the RFP operations area are shown in Figure 

1-8. During 1988, sample filters were collected biweekly from twenty-three locations and 

analyzed for total long-lived alpha (TLL-a) radiation. If the TLL-a activity for an ambient air 

sample exceeded the plant guide value of 10 x pCi/ml (3.7 x lo4 Bq/m3), a specific 0 

. 
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plutonium analysis was performed on the collected sample. Filters from five of the twenty-three 

onsite samplers were routinely analyzed biweekly for plutonium (S-5 through S-9, Table 1.3). 

The mean concentrations of plutonium in ambient air at the five onsite stations during 1988 

ranged from 0.149 x lo-'' to 0.710 x lo-'' pCUm' (5.51~10~ to 2.63 x lO-'Bq/m'). These 

concenttations represented less than four percent of the offsite Derived Concentration Guide 

(DCG) for plutonium in air. These five onsite samplers have historically exhibited the highest 

TLL-a activities for the RAAMP network (Rockwell, 1988). 

During 1990, filters were also collected biweekly from all RFP samplers. Each biweekly onsite 

sampler filter was analyzed separately every month except in December. Filters collected in 
December were composited by location into one onsite sample. Filters from perimeter and 

community samplers were collected biweekly, composited by location, and analyzed monthly for 

plutonium. Plutonium concentrations for onsite samplers during 1990 are provided in Table 

1.4. Overall mean plutonium concentration for onsite samplers was 0.072 x lo-'' pCUml (2.7 x 

10" Bq/m3), or 0.36 percent of the offsite DCG for plutonium in air. By comparison, the overall 

mean plutonium concentration for perimeter samplers was 0.003 x pCUml (1.1 x lom7 

Bq/m3); the mean plutonium concentration for community samplers was 0.001 x pCUml(3.7 

x lo-* Bq/m3). These values are 0.013 percent and 0,005 percent, respectively, of the offsite 

DCG (EG&G, 19911). 

Mean annual plutonium concentrations for 1986-1990 are shown in Figure 1-10 (onsite samplers) 

and Figure 1-11 (perimeter and community samplers). Onsite data were based on samplers S-5 

through S-9; isotope-specific analyses were not reported for other onsite locations until 1990 

(EG&G, 1990~). 
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Nonradiolonical Particulate Monitoring 

Nonradiological particulate data collected by the RFP ambient air monitoring system are shown 

in Table 1-5 (EG&G, 1990~). The highest TSP value recorded in 1990 (24-hour sample) was 

134 micrograms per cubic meter (pg/m3) or 51 percent of the former TSP 24-hour primary 

standard. The annual geometric mean value was 31.4 pg/m3 or 12 percent of former TSP 

primary annual geometric mean standard. The observed 24-hour maximum for the PM-10 

sampler was 26 pg/m3 or 17 percent of the primary 24-hour standard, and the annual arithmetic 

mean was 9.8 pg/m3 or 20 percent of the primary annual arithmetic mean standard. Mean annual 

concentrations of particulates for onsite ambient TSP samplers (1986-1990) and PM-10 samplers 

(1988-1990) are shown in Figure 1-12 (EG&G, 1990~). 

Air Data Usability a 
Air quality and meteorological monitoring programs at the RFP routinely emphasize 

meteorological parameters, total suspended particulates, and ambient air concentrations of 

particulate radionuclides. While a record of area radionuclide concentrations and trends is 

important, the specific identity of contaminant sources and the conditions of typical and 

maximum atmospheric input from OU8 IHSS sites cannot be ascertained. Existing ambient air 

data are not sufficient for application in an IHSS site-specific human health risk assessment. 

Although there are air monitoring stations operating at or near OU8, they measure aggregate 

airborne particulate concentrations regardless of source. Furthermore, their operational schedule 

of the monitoring stations are currently independent of OU8 activities. 

However, existing ambient monitoring of existing sites can provide important records of historical 

trends, establish current baseline conditions, and characterize major deviations in concentrations 

that might result in IHSS site-specific actions. It must be remembered that this data is not 

provided on a real-time basis, and uncertainty will always exist with these monitors concerning 0 
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to multiple contaminant sources. As such, additional MSS site-specific ambient monitoring will 

be required during OU8 Work Plan implementation. This monitoring will be performed in 

conjunction with site worker safety monitoring. 

The routine RFP ambient air quality monitoring network does not gather data relevant to outdoor- 

contaminated surface-area source releases of volatile organic compounds (VOCs). A complete 

human health risk assessment for MSS site VOCs will require additional information on the 

identity, emissions rate, dispersion, and ambient concentrations of VOCs originating from OU8. 

However, source concentrations of airborne VOCs to the air pathway (particularly with regards 

to individual OU8 IHSS sites) appear limited and would probably exist below the minimum 

detection levels of ambient detectors at all  locations except the immediate vicinity of the source. 

As such, theoretical flux rates to the atmosphere can be derived from OU8 soil gas surveys. 

Coupled with dispersion models to support order-of-magnitude risk assessments, they can be used 

to determine VOCs should it be deemed necessary. 0 
1.6.6 Ecology 

A variety of plant life is found within RFP. The dominant ve etation found on the western 

portion of the site is disturbed mixed prairie, a mixture of both hort and mid-length grasses. 

The eastern portion of RFP is generally highly disturbed through vergrazing, and short grasses 

are dominant. Sedges (Carex nebruskensis) and rushes (Juncus arcticus) are found in stream 

floodplains and wet valley-bottoms. Cottonwoods (Populus rgentii) and cattails (Typha 

latifolia) line many riparian areas, 

Since acquisition of the buffer-zone property, vegetative recovery has occurred, as evidenced by 

the presence of disturbance-sensitive species such as big blues (Andropogon gerardii) and 

sideoats grama (Bouteloua curtipendula). One vegetative species, te Ladies’-t.resses (Spiranthes 

diluviulis), has been identified as a threatened species on the Threatened and Endangered Species 

m 
0 
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list, The habitat of this plant species has been identified in riparian areas of Colorado, 

specifically in riparian meadows in the City of Boulder (Boulder County) and along Clear Creek 

in Jefferson County. RFP is located on a flat that divides two drainages tributary to Boulder 

County and Clear Creek, although the plant has not been identified in these drainages to date. 

No vegetative stresses attributable to hazardous waste contamination have been identified. 

Animal populations within RFP are representative of western prairie regions. The presence of 

a chain-link fence surrounding the production area effectively limits the Occurrence of the most 

common large mammal, the mule deer (Odocoileus hemionus), to the buffer zone. The 

permanent population of Odocoileus hemionus is estimated to be 100 to 125. There are a number 

of small carnivores, such as the coyotes (Canis latrans), red fox (Vulpesfulva), striped skunk 

(Mephitis), and the long-tailed weasel (Mustela frenata). Small herbivores are common 

throughout the plant complex and buffer zone, including the pocket gopher (Thomomys sp.), 

white-tailed jackrabbit (Lepus townsendii), and the meadow vole (Microtus pennsylvanicus) 

(DOE, 1980). 

Commonly observed birds include homed larks (Eremophila alpestris), western meadowlarks 

(Stumella neglecta), mourning doves (Zenaidura mucroura), vesper sparrows (Pooectes 

graminem), western kingbirds (Tyrannus vociferuns), black- 

robins (Turdus migratorius), and yellow warblers 

platyrhynochos) and other ducks (Anas sp.) often 

Killdeer (Chradrius vocifenrs) and red-winged 

areas adjacent to the ponds. Birds of prey 

(Circus cymeus), red-tailed hawks (Buteo 

legged hawks (Buteo lagopus), and 

(Pica), American 

Mallards (Anas 

of the ponds. 

Rattlesnakes (Crotalus sp. ) and bull snakes (Pituophis melanoleucus) are the most frequently 

appearing reptiles. Eastern yellow-bellied racers (Coluber constrictor falviventris) have also been 0 
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seen. The eastern short-horned lizard (Phrynosoma douglmsi brevirostre) has been reported on 

the site, but these and other lizards are not commonly seen. The western painted turtle 

(Chrysernys pictu) and the western plains garter snake (Thamnophis radix) are found in and 

around many of the ponds (DOE, 1980). 

Section 9 discusses in further detail the nature and extent of threatened and endangered species 

in and around RFP. This section also provides a matrix with additional information regarding 

threatened and endangered species. 

1.6.7 Surface Water Hydrology 

Three Streams -- Rock Creek, Woman Creek, and Walnut Creek -- drain the FGP area and flow 

generally from west to east (Figure 1-13). Rock Creek, an intermittent stream, drains an area of 

the RFP buffer zone generally to the northwest of the RFl? CA, flowing into Coal Creek offsite 

to the north. Coal Creek is located west and north of RFP and is joined by Rock Creek northeast 

of RFP. Coal Creek flows into Boulder Creek, then St. Vrain Creek, and eventually the South 

Platte River. No runoff from the RFP CA drains into Rock Creek; therefore, Rock Creek is not 

impacted by the RFP activities. 

Woman Creek, a perennial stream, originates to the west of RFP, drains the southern buffer zone 

area, and flows eastward into Pond C-1. The outflow from Pond C-1 flows offsite to the east 

in Woman Creek. The South Interceptor Ditch (SID), located between the RFF CA and Woman 

Creek, collects runoff from the southern part of RFP and diverts this to Pond C-2. Waters from 

Pond C-2 are pumped, treated, and discharged into Walnut Creek downstream of the eastern RFP 
boundary. Most of the remaining surface-water runoff in the Woman Creek drainage is outside 

of the SID. Drainage flows into Pond C-1 and then offsite to the east and in part into Mower 

Reservoir and primarily into Standley Lake. 
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Walnut Creek is formed by the combined flows from north Walnut Creek and South Walnut 

Creek, which drain the central and northern areas of RFP, respectively, along with an unnamed 

tributary draining a northern part of the RFP area. These three tributaries join in the buffer zone, 

and Walnut Creek flows towards the Great Western Reservoir to the east. However, Walnut 

Creek flows generally are diverted around Great Western Reservoir into Big Dry Creek through 

the Broomfield Diversion Ditch. 

Figure 1-14 provides an overall schematic diagram of the FUT site area surface-water drainage 

system with the boundary of OUS indicated. This Plant-site map indicates the layout of the 

different major drainageways and shows the location of the OUS boundary in relation to these 

surface-water drainage systems. 

Eight ditches convey water throughout the general RFP area: South Boulder Diversion Canal, 

Last Chance Ditch, Upper Church Ditch, McKay Ditch Bypass, Smart Ditch, Smart 2 Ditch, 

Mower Ditch, and Kinnear Ditch. The Upper Church Ditch, McKay Ditch Bypass, Kinnear 

Ditch, and Last Chance Ditch all divert water from Coal Creek to the east; the Smart Ditch 

diverts water from Rocky Flats Lake to the east; and the Smart 2 Ditch diverts water from the 

Smart Ditch to a Woman Creek tributary. The Mower Ditch diverts water from Woman Creek 

into Mower Reservoir. The South Boulder Diversion Canal is located west of RFP and is unlined 

in the vicinity of the RFP, except for a cement-lined 100-meter aqueduct that crosses the Woman 

Creek drainage. Other ditches around RFP are unlined and tend to lose water through seepage 

into the underlying subsurface materials. 

a 

In addition to the ditches described above, other surface-water management controls also are in 

operation at RFP. The West Interceptor Canal diverts runoff from the headwaters of North 

Walnut Creek via the McKay Ditch Bypass to Walnut Creek west of Indiana Street. In addition 

to ditches and canals, a series of detention ponds have been constructed to control the release of 

RFP discharges and to collect surface runoff. 0 
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The surface-water drainage areas from OU8 were analyzed using the information presented by 

Lee Wan and Associates (LWA) (1987), EG&G (1992i), and EG&G (1991d, 1991f). For the 

purposes of this analysis, the outer boundary of OU8 (EG&G, 1991e) was superimposed over the 

drainage-basin map (Figure 1-15) to assess which drainage areas are located wholly or partly 

within the OU, and to show localized drainage paths. From this analysis, flow paths of the 

runoff leaving the OU were tracked through ditches, swales, culverts, storm sewer systems, and 

ponds to evaluate what areas located outside the OU8 boundary are receiving runoff originating 

from within the OU8 boundary. 

The major drainage basins that receive runoff from OU8 are as follows: 

1) North Walnut Creek, and 

2) South Walnut Creek. 

The MSSs located within each drainage basin have been listed on Table 1.6 and shown on Figure 
1-15. 

The North Walnut Creek basin collects drainage from the northern part of the RFP CA, including 

approximately 71 acres located within the OU8 boundary. Runoff in the upper part normally 

bypasses Ponds A-1 and A-2 and is collected in Pond A-3. Figure 1-16 provides a schematic 

diagram of surface-water diversion structures at the A-series and B-series ponds. Water may be 

diverted to Ponds A-1 and A-2, which are used exclusively for spill control (EG&G, 1991d). 

Pond A-4 is the terminal pond on North Walnut Creek and receives water released from Pond 

A-3 (EG&G, 1991f). Water from Pond A-4 is discharged to North Walnut Creek in accordance 

with the National Pollutant Discharge Elimination System (NPDES) permit for the Sewage 

Treatment Plant, the Federal Facilities Compliance Agreement (FFCA), and the Agreement in 

Principle (AIP) (EG&G, 1991f). North Walnut Creek is a perennial stream, whereas the tributary 

a 
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that carries the runoff from OU8 to North Walnut Creek is an intermittent stream, with flow 

occurring primarily after precipitation and snowmelt events. 

The effects of OU8 on surface water and sediments cannot be easily separated from the effects 

of MSSs in other OUs. The surface-water runoff leaving OU8 flows north to North Walnut 

Creek. Upon reaching North Walnut Creek, the runoff enters OU6 which encompasses the A- 

series ponds. Other OUs having MSSs also located within the OU8 boundary are OU4,OU6, 

OU9, OU10, OU13, OU14, and OU16. Table 1.7 provides a listing of each operable unit and 

the associated IHSSs which are located within the boundary of OU8 (DOE, 1991). The OU8 

IHSSs which are located within the North Walnut Creek drainage basin are listed along with the 

type of contaminant reportedly released and which monitoring sites are located nearest upstream 

and downstream of that MSS. The surface water and sediment sampling sites are shown on 
Figure 1-17. e l 

South Walnut Creek begins on Rocky Hats property and receives runoff from the site, including 

approximately 78 acres located within the OU8 boundary. This basin can be further divided into 

upper South Walnut Creek and lower South Walnut Creek drainage basins (LWA, 1987) (Figure 

1-15). Lower South Walnut Creek is an intermittent stream and upper South Walnut Creek is 

a perennial stream. 

The upper South Walnut Creek drainage basin receives storm runoff from approximately 69 acres 

within OU8. This runoff flows through a storm sewer system and is discharged into a "natural" 

drainageway of South Walnut Creek near the southeast corner of the Protected Area (PA). This 

drainageway flows into a storm sewer system which discharges on the east side of the PA Area 

back into the natural channel. This channel then drains east to a culvert system under the 

Northeast Perimeter Road and into a diversion structure located just upstream from Pond B-1 

(Figure 1-16). This runoff is normally diverted around Ponds B-1, B-2, and B-3 through a 
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bypass line to Ponds B-4, although it may be diverted into Pond B-1 (Figure 1-16). Pond B-4 

has limited storage capacity and generally passes water directly to Pond B-5 (EG&G, 1991f). 

Historically, ponds B-1 and B-2 have been used as spill-control ponds to receive potentially 

contaminated surface water from the South Walnut Creek basin (EG&G, 1991d). The goal is to 

keep water levels in Pond B-1 and B-2 low in order to maintain capacity for spill control and 

dam safety. Pond B-3 collects effluent discharged via a pipeline from the sewage treatment 

plant. Water in Pond B-3 is discharged in accordance with provisions of the RFP NPDES permit 

to Pond B-4 and thence to Pond B-5. 

Pond B-5 is the terminal pond on South Walnut Creek. Prior to 1989, water from Pond B-5 was 

discharged through a valve directly into South Walnut Creek. From early 1989 until late 1990, 

the water was treated prior to discharge. Beginning in late 1990, excess water in Pond B-5 has 

been transferred by a pipeline to Pond A-4, where it may be treated if necessary and discharged 

to Walnut Creek according to the NPDES permit, the FFCA, and the ATP (EG&G, 1991f). 

The surface-water runoff leaving OU8 flows east into OU6, which encompasses the B-series 

ponds located along South Walnut Creek (Figure 1-16). The OU8 IHSSs which are located 

within the upper South Walnut Creek sub-basin are listed in Table 1.8 along with the type of 

contaminant reportedly released and which monitoring sites are located nearest upstream and 

downstream. The surface water and sediment sampling sites are shown on Figure 1-17. 

The lower South Walnut Creek drainage basin receives storm runoff from approximately 9 acres 

within OU8. The primary drainage structure of this drainage basin is the manmade drainage 

ditch along the south side of Central Avenue. Runoff from this basin is conveyed to a diversion 

structure located on the west side of the Northeast Perimeter Road. This runoff can be diverted 

north to the Upper South Walnut Creek drainage subsystem or east to south Walnut Creek 

between Ponds B-4 and B-5 (Figure 1-16). 0 
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1.6.8 Soils 

At OU8 three soil units and their distribution have been described by the Soil Conservation 

Service (SCS) and are shown on Figure 1-18 (SCS, 1983). The soils consist of the Flatiron 

series, located on Rocky Flats Alluvium; Nederland series, commonly located on the upper slopes 

flanking Rocky Flats Alluvium; and Denver-Kutch-Midway series, located on slopes flanking the 

previous soils. The dominant soil in the OU8 area is the Flatiron series. These soils are very 

cobbly sandy loams that exhibit a slow infiltration rate and are typically located on slopes of 0 

to 3 percent. The next most abundant soil in the area is the Denver-Kutch-Midway series which 
is restricted to the northern area and the southeastern portion of OU8. These soils are clay 

loams. They exhibit a slow infiltration rate and develop on claystones where slopes are 9 to 25 

percent. Limited occurrences of Nederland series soils are present in the northwestern comer and 

the southeastern corner of OU8. The Nederland soils developed adjacent to the Flatiron series 

along the periphery of the Rocky Flats Alluvium where slopes are 15 to 50 percent. The 

Nederland soils exhibit a moderate infiltration rate. At the RFP, all three soils are partly 

obscured by fill materials, gravel, or buildings and other structures. No soils are distinguished 

in the core data given in Appendix C-7. 

' 
1.6.9 Quaternary Geology 

The RFP is located on gravelly alluvium that covers an eastward sloping pediment shown on 

Figure 1-19. The surficial deposits covering the pediment in the immediate vicinity of the RFF 

comprise the Rocky Flats Alluvium. The alluvium is Quaternary in age and was deposited as 

a broad, flat, eastward-sloping alluvial fan with its apex near the mouth of Coal Creek Canyon, 

three miles west of the RFP. Lithologically, the alluvium is composed of poorly-to moderately- 

sorted, poorly-stratified cobbles, gravel, sand, silt, and clay. The coarse clastic materials were 

derived primarily from Front Range provenance areas which are composed of Precambrian 

a 
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crystalline metaquartzites, metabasalts, pelitic schists, and younger granitoids of the Boulder 

Creek Granite and Silver Plume Granite. 

The Rocky Flats Alluvium underlies nearly all building structures at the RFP, provided it has not 

been removed and replaced with artifkial fill materials. Within the RFP, thickness of the 

alluvium ranges up to 100 feet or is absent where it has been removed by erosion and 

downcutting of Walnut Creek and Woman Creeks. From west to east across the alluvial fan 

approximately 3.4 miles, where the RFP is situated, the depositional surface declines 

approximately 300 feet in elevation, a slope of 88 feet per mile. 

Based upon mapping compiled by Hurr (1976) and EG&G (19920, nearly all of the CA at the 

RFP is underlain by Rocky Flats Alluvium. These sediments are covered by thin soils, 

colluvium, artificial fdl materials, and RFP structures. In this area, the thickness of the Rocky 

Flats Alluvium ranges from slightly more than 50 feet to less than 10 feet. Appendix C-7 lists 

the thickness of Rocky Flats Alluvium as intersected in core within and immediately-adjacent to 

OU8. 

a 

Geologic materials native to the site (Rocky Flats Alluvium) and imported materials have been 

used as fill at the RFP for road grade and berm construction, recontouring peripheral to 

structures, local valley fill, fill of topographic lows, and for construction of surface 

impoundments. Artificial fill thicknesses are described from drill intercepts and are tabulated in 

Appendix C-7. Crushed rock has been used for landscaping and levelling at the site. Throughout 

most of the OU8 area, the land surface is covered with pavement and imported gravel, in addition 

to buildings and disturbed ground. 

Locally, colluvial deposits are present on steeper slopes flanking stream drainages that extend 

across the RFP. These deposits are derived from Rocky Flats Alluvium and that of bedrock, the 

Arapahoe Formation. Throughout the steeper slopes and valleys at the RFP, most bedrock is 0 
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concealed beneath soil-draped colluvial material. Occurrence of these materials is limited by 

plant-site buildings and pavement, but exists in the southeastern corner of the OU8 as shown on 

Figure 1-20. Thickness and occurrence of colluvium is identified in the core intercept data 

furnished in Appendix C-7. Colluvium from drill core samples containing constituents of 

alluvium may be difficult to distinguish from the Quaternary age Rocky Flats Alluvium. 

Along the bottoms of the stream valleys, Quaternary age, valley-fill alluvium is deposited and 

exhibits minor linear wetlands on these alluvial materials (EG&G, 1990a). 

It is suggested that the top of the bedrock surface reflects the remnants of the pre-Wisconsin age 

pediment as well as the effects of Recent stream incisement (Figure 1-21) (EG&G, 1991h). This 

figure shows the configuration of the pre-Wisconsin age surface as based upon site borehole 

lithologic logs and it also depicts the pediment areas lost by subsequent erosion of present-day 

streams. Recent headward erosion has removed Rocky Flats Alluvium along the drainages of 
North Walnut, South Walnut, and Woman Creeks. Consequently the underlying bedrock is 

locally exposed in the central and northern drainages (EG&G, 1992f and Rockwell, 1988). 

Contained locally within the underlying bedrock is the Cretaceous Arapahoe Formation No. 1 

Sandstone. This sandstone, covered by Quaternary Colluvium and older Quaternary Rocky Flats 

Alluvium, subcrops or may be partly eroded by South Walnut Creek in the southeast part of 

OU8. 

* 

1.6.10 Cretaceous Geology 

Thin soils, colluvium, and extensive alluvium obscure much of the surficial (bedrock) geology 

at the W. At the RFP, core drilling and logging have been used extensively to characterize the 

subsurface. The geological description of OU8 area was derived mainly from the Geological 

Characterization Report (EG&G, 1991h) and logs of boreholes and wells. Other useful references 

include these geologic maps: Plate 1 (Hurr, 1976); Plate E-6 (Rockwell, 1988); and Plate 1 
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(EG&G, 19920. The surfkial geology for the RFP and vicinity is shown on Figure 1-19. The 

surficial geology for OU8 specifically is shown on Figure 1-20, including well and borehole 

locations. Data for selected wells and borehole logs within and immediately adjacent to OU8 are 

given in Appendix C-7. Hydrogeologic data presented for these 75 wells and 18 boreholes 

includes location, type and thickness of surficial materials, elevation to the top of bedrock, its 

lithology, and screened interval of wells. Well completion, hydrologic, and geologic information 

for these wells and boreholes are contained in Appendix C-8 and Appendix D. 

Figure 1-22 is a generalized stratigraphic section showing bedrock units exposed near the east 

edge of the Front Range in the Golden-Morrison area, a few miles south of the RFP. Figure 1-23 

is a generalized stratigraphic section of the youngest units at the RFJ?. These units dip generally 

eastward, as shown in Figure 1-19, and are locally exposed at the surface and occur throughout 

the subsurface beneath the RFP. e 
The upper Cretaceous rocks, which unconformably underlie the surficial material at the RFP, 

consist dominantly of claystones and silty claystones with subordinate sandstones. According to 

the Geologic Characterization Report for RFP (EG&G, 1991h), the youngest Cretaceous unit, the 

Arapahoe Formation, is 150 feet thick beneath the central portion of the RFF. The uppermost 

sandstone unit of the Arapahoe Formation is there referred to as the No. 1 Sandstone. However, 

a final report resulting from recent field mapping evaluations depicts the overall Arapahoe 

Formation as less than 50 feet thick in the central portion of the RFP area (EG&G, 19920. 

Attempts to resolve this controversy are in progress; however in either case, the shallow 

Arapahoe Formation sandstone beneath the pre-Wisconsin age unconformity is of concern as a 

potential contaminant pathway. 

Most of the Cretaceous age Arapahoe and immediately-underlying older sandstones are very fine 

to medium grained, poorly to moderately sorted, subangular to subrounded, silty, and clayey. 

Some coarse-grained conglomeratic sandstone have been identified in the No. 1 Sandstone. @ 
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Generally, all upper Cretaceous sandstones are laterally discontinuous and have lenticular 

geometries. The Arapahoe Formation No. 1 Sandstone has been interpreted as a meandering 

channel, point bar, and overbank deposit (EG&G, 1991h). 

The Laramie Formation conformably underlies the Arapahoe and is approximately 800 feet thick 

at the RFP (Weber, 1973). At present, these formation contacts are not clearly defined on site 

or in drill core. The Laramie Formation is divided into two intervals: a lower unit (about 300 

feet thick) of sandstone, siltstone, and claystone with coal layers; and an upper claystone unit 

(Weber, 1973 and EG&G, 1991g). The sandstones are fine to coarse grained, poorly sorted, 

subangular, and silty. The upper interval is about 500 feet thick at the RFP, consisting of light 

to medium gray kaolinitic claystones with some dark grey to black carbonaceous claystones 

(EG&G, 1991h). The Laramie Formation is interpreted as having been deposited in a coastal or 

transitional marine environment. a 
There are 13 wells and boreholes within and immediately adjacent to OU8 which have delineated 

the No. 1 Sandstone subcropping at the Arapahoe Formation - Rocky Flats Alluvium 

unconformity. Listings of the lithologies which occurred in these wells is presented in Appendix 

C-7. In general, the No. 1 Sandstone is very fine grained to fine grained, well sorted, sub- 

angular to sub-rounded, moderately friable, highly weathered, and heavily iron stained. The 

thickness of subcropping sandstone units ranges from 0.5 feet in well 2086 to greater than 11.5 

feet in well 3186. Usually, the sandstone unit is underlain and flanked by finer units such as 

siltstone or claystone. The No. 1 Sandstone is potentially the most significant hydrogeologic 

pathway in the bedrock for contaminant migration where it is in hydraulic communication with 

the water table aquifer at the RFP. 

Fining upward clastic sequences indicate a decrease of sediment transport energy relative to 

fluvial transport energy genetically associated with underlying, adjacent layers. These lithologic 

characteristics may be used to suggest fluvial channel (sandstone) proximity beneath a borehole 0 
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partially penetrating the entire clastic sequence. Both interpretations also observe that the No. 

1 Sandstone consists of more than one fining upward sequence. The Geological Characterization 

Report states that a minimum of three fining upward sequences are recognized where penetration 

of the No. 1 Sandstone is complete. Fining upward sequences and presence of the No. 1 

Sandstone for wells with subcropping sandstone units are listed in Appendix C-9. The lithologic 

analysis has been interpreted and results in two separate fluvial depositional models. 

Figures 1-24 and 1-25 are isopach maps based on the Geologic Characterization Report, which 

presents two interpretations for the No. 1 Sandstone in the OU8 area. These maps are highly 

interpretative because subsurface control is limited. Interpretation 1 suggests a single, continuous 

north-south meandering channel system. Channel and point bar deposits are both recognized 

(Figure 1-24); however, channel-fill deposits are dominant. Interpretation 2 (Figure 1-25) depicts 

an east-northeast trending channel system containing laterally migrated channel and point bar 

deposits. 

Figures 1-26 through 1-30 present five geological cross sections beneath OU8. Sections A-A’ 

and B-B’ are generally oriented west to east while sections C-C’, D-D’, and E-E’ are oriented 

north to south across the area of OU8. In order to graphically display subsurface geologic and 

hydrologic data previously collected at wells along these lines of section, the vertical scale has 

been exaggerated as indicated. Accordingly, the surfaces intersected, such as topography, water 

tables, bedrock unconformity, and formation boundaries, are proportionately inclined greater than 

actual slopes interpolated to the next adjacent well providing correlative conditions. Along the 

ground surface profile of each section, the scaled position of each IHSS intersected or in close 

proximity to the section is also indicated, as are intersections or ties to other cross sections. Well 

screen intervals and the extremes of water level over a one-year period are also indicated. Closed 

triangle symbols indicate the measured water level position extremes for the uppermost 

hydrostratigraphic unit (HSU) (the uppermost HSU is referred to as HSU1) which includes the 

alluvium and the hydrologically connected No. 1 Sandstone of the Arapahoe Formation. Open 0 
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triangles indicate other water levels relative to the deeper piezometric levels within interbedded 

claystones, siltstones, and thin sandstones which have no direct hydrologic connection to HSU1. 

Interpretation 1 for Arapahoe Formation No. 1 Sandstone beneath OU8 is the presence of three 

segments of a single, meandering subsurface channel crossing beneath OU8 as previously 

described. Cross Sections A-A’, B-B’, D-D’, and E-E’ (Figures 1-26,l-27, 1-29, and 1-30) show 

an idealized conceptual model for this interpretation. Cross Section B-B’ shows three 

intersections with a single channel meander. The sandstone is depicted as subcropping in the 

central channel, but the lateral extent of the eastern channel and the lateral and vertical extent 

of the western channels are not clearly defmed. The thickest No. 1 Sandstone interval (21 feet) 

was intersected in well P209189 as shown in Cross Sections A-A’ and D-D’. If Interpretation 

1 is accurate, groundwater flow confined by flanking claystones would occur parallel to the 

sandstone channel axis, in a north-south direction as shown in Figure 1-24. 

Interpretation 2 for Arapahoe Formation No. 1 Sandstone beneath OU8 suggests the presence of 

two sandstone channels in the southeastern and northwestern portions of OU8. The thickest No. 

1 Sandstone unit, found in well P209189, is in the northern sandstone channel. Other significant 

occurrences of the subcropping No. 1 Sandstone are indicated at well P209389 located in the 

northern channel and at wells BH31-87, BH32-87, and BH34-87, which are located in the 

southern channel and the southeast portion of OU8. Cross sections A-A’, B-B’, D-D’, and E-E’ 

show an interpretation of these two sandstone channels. If Interpretation 2 is accurate, 

groundwater flow, confined by flanking claystones, would be eastward in sandstone channel 

trends as shown in Figure 1-25. 

Under this Work Plan, the RI implementation within OU8 will entail additional subsurface 

lithologic characterization concurrent with well installation. Samples of cored materials will be 

evaluated to support or refute Interpretation 1 or 2. Ongoing subsurface investigations peripheral 
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to OU8 will also help expand and support the interpolated positions and extrapolated channel 

trends of the No. 1 Sandstone of the Arapahoe Formation. 

1.6.1 1 Structural Geology 

Structurally, the RFP is on the western flank of the Denver Bash, approximately four miles east 

of steeply dipping strata on the east flank of the Front Range uplift. The generalized west to east 

geologic structure beneath the RFP is shown on Figure 1-31. The most prominent feature is a 

monoclinal fold which strikes approximately north-south. Bedrock dips steeply eastward in the 

western portion of the RFP, as reflected by the 50 degree dip of the Fox Hills sandstone and 

Laramie claystone. Beneath the CA, the bedrock flattens to a dip of no more than 1 to 2 degrees. 

1.6.12 Hydrogeology e 
The RFP is situated in a regional groundwater recharge area. The groundwater system is 

dynamic, that is, rapid changes in water table elevations occur in response to short-term or 

incident precipitation events and variations in recharge. Generally water levels are highest in 

spring and early summer and lowest during the winter months. 

Characterization of the groundwater flow regime in OU8 is based on boring logs, water level 

measurements, and well completion data from piezometers and monitoring wells. There are 54 

wells and piezometers within the boundary of OU8 (Appendix C-9). Water levels are measured 

monthly in piezometers; water levels are measured monthly and groundwater samples are 

collected quarterly in groundwater monitoring wells. All of the wells and piezometers are either 

RCRA Regulatory wells or Non-Regulatory Characterization wells with the exception of well 

4386, which is a CERCLA Characterization well (EG&G, 1991~). 
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1.6.12.1 Hydrostratigraphic Units 

Hydrostratigraphic units that exist in the strata beneath the Rocky Flats site in the surficial 

materials and the underlying Cretaceous bedrock are shown in Figure 1-31. The uppermost 

hydrostratigraphic unit, HSU1, is a water table aquifer which occurs primarily in unconsolidated 

surficial material. These materials include the Rocky Flats Alluvium, present on broad 

topographic highs; colluvium along valley slopes; and the valley fill alluvium present in modern 

stream drainages. Generally, groundwater within the water table aquifer flows to the east along 

the contact of the surficial material with the Arapahoe Formation claystones. The claystones 

effectively constrain much of the flow within the water table aquifer to the surficial material 

above the bedrock unconformity. Interpretation of borehole logs indicates that locally a hydraulic 

connection exists between the Arapahoe Formation No. 1 Sandstone and the surficial materials 

(Appendix C-7), so that within limited areas the sandstones are part of HSU1. 

The Arapahoe Formation No. 1 Sandstone occurs locally within HSUl in some areas of OU8 

where it crops out or directly underlies the surficial material, and exists in hydraulic connection 

with these surficial materials (Figures 1-24, 1-25, 1-32, and 1-33). Generally, the groundwater 

flows within the water-bearing materials and along the contact of the claystones and silty 

claystones of the Arapahoe Formation from west to east, with minor diversions along drainages 

and off paleotopographic highs (pre-Wisconsin erosional surfaces). 

In the western part of the RFP where the thickness of the surfkial material is greatest, the depth 

to the water table is 50 to 70 feet below the surface. Although the water table depth is variable, 

it becomes shallower from west to east as the surficial material thins. In the stream drainages, 

seeps are common at the base of the Rocky Flats Alluvium and where individual Arapahoe 

Formation sandstones are exposed (EG&G, 1991h). HSUl water levels in OU8 are generally 

lower in wells where the surficial material is directly underlain by Arapahoe Formation sandstone 

(Figures 1-26 and 1-29) than in nearby wells where the surficial material is underlain by 
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Arapahoe Formation claystone. HSUl water levels ranged from less than 2 feet to 22 feet below 

ground surface in April, 1992, a month of historic high water levels at RFP. The saturated 

thickness may decrease during the winter months and some wells are seasonally dry in the OU8 

area (Appendix C-8; Figures 1-27 and 1-29). 

Lower hydrostratigraphic units at the RFP include those sandstones stratigraphically below the 

surficial material which exist under confined conditions. The confining layers for the sandstones 

are claystones and silty claystones. There are numerous bedrock monitoring wells in the OU8 

area. In places where the uppermost sandstone is separated from the surficial materials by 

claystones and silty claystones, it may exist as a confined aquifer (Appendix C-7). Water levels 

measured in bedrock wells in other areas of the RFP indicate a strong downward gradient 

(EG&G, 1991h). This is conformable with the fact that the RFP site is on a topographic high 

and is within a regional recharge area. a 
The Laramie and Fox Hills aquifer crops out at the west end of the RFP and dips at 45 to 50 

degrees to the east. Gradually the dip decreases to less than two degrees beneath the central part 

of the RFP where the older Laramie and Fox Hills formations are separated from the overlying 

Arapahoe Formation (Hurr, 1976) (EG&G, 1991h). The claystone within the lower Arapahoe 

and upper Laramie Formations are of low hydraulic conductivity and would tend to retard 

downward groundwater movement to the Laramie and Fox Hills aquifer. 

1.6.12.2 Recharge and Discharge 

Groundwater recharge occurs as infiltration of precipitation to confined aquifers where bedrock 

crops out in the western portion of the RFP along the west limb of the monoclinal fold, and also 

to the unconfined saturated zone through unconsolidated surFrcial materials and into subcropping 

permeable bedrock throughout the RFP area (Figure 1-19). Recharge also occurs as a result of 

infiltration of surface water from streams, ditches, and ponds. At the local level, there are areas 
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of discharge as well as recharge. Baseflow of some of the perennial streams is sustained by 

runoff (drainage) or groundwater discharge. Surface water runoff and groundwater migrating via 

building footing drains or within the surficial materials and underlying permeable bedrock 

(Arapahoe Formation sandstones) discharge at drain outfalls or seeps along side slopes in the 

valleys and become surface water or evaporates. 

Within OUS, there are areas of recharge and discharge. As a result of extensive paving and 

building construction at OU8, it is estimated that less than 40 percent of the natural surface 

materials are exposed directly to incident precipitation. The majority of the precipitation runoff 

is diverted to trenches, culverts, and stormwater drains to be conveyed to two surface drainages. 

One unnamed surface drainage within the northwestern portion of OU8 (Figure 1-14) receives 

baseflow contribution from groundwater discharge most of the year, as evidenced by marshes 

along its extent. The other drainage is South Walnut Creek, an intermittent stream, gaining 

during high precipitation in spring and early summer, while losing during the low precipitation 

of late summer and fall. Recharge to the groundwater system also occurs as a result of 

groundwater flow from upgradient areas west of OU8 and possibly as seepage from ponds and 

ditches in the area. 

1.6.12.3 Hydraulic Conductivities 

No conclusive data are available for the recent alluvial and colluvial deposits. An aquifer test 

conducted near Woman Creek in OU1 indicates a relatively high hydraulic conductivity of 1.8 

x lo-* centimeters per second (cdsec) for the Valley Fill Alluvium @oty & Associates, 1992b). 

Aquifer tests performed recently in the OU2 area provide values of hydraulic conductivity for 

the Rocky Flats Alluvium and the Arapahoe No. 1 Formation Sandstone (EG&G, 1992h). 

Pumping tests at two sites in the Rocky Flats Alluvium yielded values of 5.5 x lom5 to 1.4 x lo4 

cdsec  and 7.1 x lo4 to 3.1 x cdsec.  A pumping test conducted in sandstones and silty 

sandstones of the Arapahoe No. 1 Formation Sandstone yielded values of 4.1 x 10" to 4.6 x lo4 0 
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~ 

c d s e c  while a slug test performed in clayey sandstones of the Arapahoe No. 1 Sandstone at 

another site provided a value of 4.88 x cdsec.  

Packer tests performed in 1986 and 1989 provide additional estimates of hydraulic conductivity 

for the Rocky Flats Alluvium and the Arapahoe Formation Sandstones (EG&G, 1991h). The 

Rocky Flats Alluvium of HSUl has a hydraulic conductivity of roughly 6 x 10 -5 cdsec  in Well 

B400189. This value is comparable to the hydraulic conductivity of 8 x lo-’ c d s e c  for the 

highly-weathered and unconsolidated subcropping Arapahoe Sandstone No. 1 which also forms 

a part of HSUl in Well 386. Both of these values are much greater than the hydraulic 

conductivities of the Arapahoe claystones which are approximately 1 x 18’ to 1 x lo-* cdsec  

for both weathered and unweathered claystone @G&G, 1991d). On a regional scale throughout 

the Denver basin, horizontal hydraulic conductivities calculated from aquifer tests and laboratory 

measurements of the water-yielding materials in the Arapahoe aquifer range from 7.1 x to 

3.5 x Sandstones stratigraphically lower than the Arapahoe 

Formation No. 1 Sandstone have hydraulic conductivities of approximately 1 x cdsec.  This 

value is intermediate to that of the hydrostratigraphic units in the Rocky Flats Alluvium and 

weathered subcropping Arapahoe sandstones (1 x cdsec)  and the Arapahoe claystones (1 

x to 1 x lo-* cdsec)  (EG&G, 1991~). Information on hydraulic conductivities is presented 

in Table 1-9. 

cdsec  (Robson, 1983). 

1.6.12.4 Water Level Maps 

Monthly water levels measured in OU8 wells and the surrounding area over the last 3 to 6 years 

indicate that the overall saturated thickness of HSUl was greatest in April 1992 (Appendices C-7 

and C-8). Figure 1-32 is a high water level map of HSUl for water levels measured in April 

1992. This figure indicates that the dominant direction of groundwater flow is to the east, with 

major diversion of flow into two drainages, an unnamed surface drainage in the northwestern 

portion of OU8 and South Walnut Creek. 0 
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The same water level data also indicates that the saturated thickness of HSUl in OU8 was the 

least in January 1991 (Appendix C-8). A low water level map of HSUl is presented as Figure 

1-33. Overall the flow patterns are the same as that for the high water levels. However, a 

number of wells are dry in the central area of OU8, a present-day topographic high and also a 

paleotopographic high (Figure 1-21). Although the low water level map cannot reflect localized 

patterns, groundwater flow is expected to be patchy and governed by paleotopography on a much 

smaller scale. 
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TABLE 1.1 

Current and Projected Population in the 
Vicinity of the Rocky Flats Plant 

Sector B C D E F G H SUm 

Year: 1989 

1 

2 

3 

4 

5 

SUM 
Year: 2OOO 

1 

2 

3 

4 

5 

SUM 
Year: 2010 

1 

2 

3 

4 

5 

SUM 

0 

0 

5 

0 

- 300 

305 

0 

0 

5 

0 

1.289 

1,294 

0 

0 

5 

0 

2,189 

2,194 

0 

0 

13 

22 

13 

48 
- 

0 

0 

13 

214 

- 566 

793 

0 

0 

13 

389 

1,069 

1,47 1 

0 0 

0 0 

0 0 

0 283 

- 25 3,671 

25 3,954 

0 0 

0 0 

0 0 

7 472 

- 25 4,372 

32 4,844 

0 0 

0 0 

0 0 

14 644 

25 5,009 

39 5,653 

0 0 

0 0 

0 17 

46 50 

477 - 578 

523 645 

- 

0 0 

0 0 

0 17 

96 50 

- 542 1,259 

638 1,326 

0 0 

0 0 

0 17 

142 50 

601 1,879 

743 1,946 
- 

0 

0 

0 

215 

2,355 

2,570 

0 

0 

0 

630 

6.457 

7,087 

0 

0 

0 

1,007 

10,186 

11,193 

0 

0 

35 

616 

7,419 

8,070 

0 

0 

35 

1,469 

14,510 

16,014 

0 

0 

35 

2,246 

20,958 

23,239 
sourcC: DOE (1991) 
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Table 1.2 

Ambient Air Monitoring Detection Methods 

Parameter Detection Methods 

Particulate Matter less than 10 
micrometers in diameter (PM- 10) 

Wedding PM-10 Sampler 

Total Suspended Particulates (TSP) Reference Method (Hi-Volume) 24-Hour 
sampling (6th-day) 

0 PhaseIRFYRIWorkRan 
Operable Unit No. 8 

Final 
December 1,1992 



Table 1.3 

Plutonium-239 and -240 Activity Concentrations in Onsite Ambient Air at Selected 
Locations During 1988" 

Number of Volume 

- Station Analyses 

s-5 25 

S-6 26 

s-7 26 

s-8 26 

s-9 26 

S-6' 1 

s-7 1 

s-8 1 

s-9 1 a 

jx 1000m3)d 

33 1 

344 

328 

418 

376 

11 

12 

17 

12 

Concentmtionb Standard 
(x uCi/ml)' Deviation 

Le, c, 
0.054 1.389 0.389 

0.027 0.460 0.149 

0.045 1.171 0.515 

0.114 1.246 0.710 

0.205 1.179 0.641 

NAg NA 0.059 

NA NA 0.664 

NA NA 2.129 

NA NA 1.281 

Percent 
of DCG" 

SLUIJ 
0.357 

0.111 

0.369 

0.366 

0.286 

NA 

NA 

NA 

NA 

SLmJ 
1.95 

0.75 

2.58 

3.55 

3.21 

0.30 

3.32 

10.65 

6.41 

a. Air-sampling stations S-5, S-6, S-7, S-8, and S-9 are located in areas where the potential for elevated 
airborne radioactivty is greatest. 

b. Concentrations reflect monthly composites of biweekly station concentmtions. Ca, = minimum composited 
concentration; C- = maximum composited concentration; C,, = mean canposited concentration. 

C. To obtain the p r o p  concentration, multiply the numbers listed in the table by 1 x loi5 pCi/ml. For 
example, the mean ccmmtration at S-5 was 0.389 x 1015 pCi/ml. 

d. To obtain the proper volume, multiply the numbers listed in the table by loo0 m3. For example, the air 
volume sampled at S-5 was 331,000 m3. 

e. The interim standard calculated Derived Concenaation Guide (DCG) for Mulation of class W plutonium 
by memben of the public are applicable for offsite locations. All locations in this table are on Rocky FWs 
Plant properly. The DCGs for the public are presented here for comparison purposes only. 

f. Samples from stations S-6 (taken 8/9/88 to 8/23/88), S-7 (taken 4/19/88 to 5/3/88), S-8 (taken 11/29/88 to 
12/13/88), and S-9 (taken 8/23/88 to 9/6/88) exceeded the screening guide to 10 x pCi/ml total long- 
lived alpha activity. Specific plutonium analyses were performed on these samples. The results of these 
analyses afe included for completeness. 

g. NA = Not applicable. 
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Station - 
s-1 
s -2 
s-3 
S-4 
s-5 
S -6 
s -7 
s-8 
s-9 
s-10 
s-11 
s-12 
S-13 
S-14 
s-15* 
S-16 
S-17 
s-18* 
s-19 
s-m @ s-21 
s-22 
S-23 
S-24 
S-8B* 

Overall 

Table 1.4 

Onsite Ambient Air Sampler Plutonium Concentrations (199o"p) 

N U m k  
of Samples 

21 
13 
16 
17 
24 
24 
24 
25 
24 
17 
17 
17 
17 
17 
15 
17 
17 
16 
17 
17 
17 
17 
16 
17 
13 

452 

Concentration (x 10'' pcilml)' Standard Deviation 

O.OO0 
0.003 
O.OO0 
0.001 
0.004 
0.013 
0.010 
0.024 
0.033 
0.002 
O.OO0 
0.002 
0.001 
O.OO0 
-0.001 
-0.001 
0.005 
0.01 1 
0.010 
0.004 
0.004 
0.001 
0.001 
-0.002 
0.05 1 

-0.002 

C maximum 

3.057 
0.024 
0.010 
0.181 
0.453 
0.482 
0.670 
0.108 
0.328 
0.016 
0.008 
0.023 
0.008 
0.006 
0.028 
0.005 
0.022 
0.069 
0.092 
0.033 
0.018 
0.009 
0.006 
0.010 
0.356 

3.057 

C mean 

0.948 
0.007 
0.003 
0.022 
0.099 
0.127 
0.118 
0.061 
0.107 
0.006 
0.005 
0.013 
0.004 
0.002 
0.004 
0.002 
0.01 1 
0.035 
0.028 
0.016 
0.009 
0.004 
0.003 
0.002 
0.161 

0.072 

- (C standard) 

0.892 
0.007 
0.001 
0.050 
0.123 
0.144 
0.180 
0.033 
0.094 
0.004 
0.003 
0.007 
0.003 
0.002 
0.008 
0.002 
0.005 
0.020 
0.023 
0.008 
0.005 
0.002 
0.002 
0.003 
0.123 

0.070 

Percent of DCGd 
(C mean) 

4.740 
0.037 
0.014 
0.110 
0.496 
0.637 
0.588 
0.305 
0.535 
0.028 
0.024 
0.063 
0.018 
0.01 1 
0.021 
0.01 1 
0.053 
0.177 
0.142 
0.080 
0.045 
0.020 
0.015 
0.012 
0.806 

0.360 

a. Data provided in this table are based on various periods of sampling. The locations not marked with 
an asterisk are calculated on a 12-month basis. The other locations are calculated using less than 12 
months of data due to mechanical malfunctions, incomplete laboratory analyses, or the installation 
of a new sampler (S-8B) that has not been in service for a complete year. 

b. Isotope-specific analyses were reported only for locations S-5 through S-9 before 1990. These five 
samplers are the only onsite locations included in the 5-year trending portion of this report. 

c. Concentrations reflect monthly composites of biweekly station concentrations; C minimum - 
minimum composited concentration; C maximum = maximum composited concentration; C mean 
= mean composited concentration. 

d. The DOE Derived Concentration Guide @CG) for inhalation of class W plutonium by members of 
the public is 20 x lo-" pCi/ml. Protection standards for members of the public are applicable for 
offsite locations. All locations in this table are on RFP property. DCGs for the public are presented 
here for comparison purposes only. . wMeIRFI/RIWakpI.a Final 
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Table 1.5 

Ambient Air Quality Data for Nonradioactive Particulates 

Total Sumended Particulates 

Total Number of Samples' 
Total Number of Samplesb 

Annual Geometric Mean' 
Annual Geometric Meanb 

Standard Deviation" 
Standard Deviationb 

Observed 24-Hour Maximum" 
Observed 24-Hour Maximumb 

Second Highest Maximum' 
Second Highest Maximumb 

Lowest Observed Value' 
Lowest Observed Valueb 

Respirable Particulates IPM-10) 

Total Number of Samples' 
Total Number of Samplesd 

Annual Arithmetic Mean' 
Annual Arithmetic Meand 

Observed 24-Hour Maximum' 
Observed 24-Hour Maximumd 

Second Highest Maximum' 
Second Highest Maximumd 

a. Primary ambient air TSP particulate sampler; reporting unit. 
b. Collocated duplicate TSP sampler. 
C. Primary ambient air PM-10 sampler. 
d. CoIIocated duplicate PM-10 sampler. 

56.0 
59.0 

31.4 
27.7 

20.3 
18.2 

134.4 
119.0 

74.0 
69.0 

8.0 
2.9 

45.0 
49.0 

9.8 
11.2 

26.0 
29.7 

19.0 
26.0 
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Table 1.6 

Relationship of OUS MSSs  to Surface Water Drainage Basins 

I. Drainage Basin MSSs 

A. North Walnut Creek 118.1 
135 
137 
138 
139.1 (N & S) 
139.2 
144 
150.1 
150.2 

B. Upper South Walnut Creek 118.2 
123.1 
150.4 
150.7 

a phase I RFYRI Work Plan 

150.3 
150.6 
150.7 
150.8 
151 
163.1 
163.2 
172 
188 

172 
173 
184 

Final 
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Table 1.7 

Relationship of Other OUs and IHSS’s’) to OUS and 
Drainage Basins at Rocky Flats Plant, Colorado 

OU Number IHSS Number 

OU4 101 

OU6” 143 

OU9l’ 

OUlO 

OU13 

OU14 

OU16 

121 
123.2 (150.5) 
124.1 - 124.3 
125 
126 
127 
132 

147.1 
149 
159 
215 

146.1-146.6 

175 
176 
206 
210 

117.1 
117.2 
12tl3’ 
1 373’ 
158 
1713’ 
186 
190 

156.13’ 
162 

185 
192 
194 
197 

Drainage Basin 

North Walnut Creek 

North Walnut Creek 

North Walnut Creek and lower South Walnut Creek 

North Walnut Creek 
North Walnut Creek 
North Walnut Creek 
North Walnut Creek 
North Walnut Creek 
North Walnut Creek 
upper South Walnut Creek 
North Walnut Creek 
North Walnut Creek and lower South Walnut Creek 
North Walnut Creek 

upper South Walnut Creek 
North Walnut Creek and upper South Walnut Creek 
North Walnut Creek 
upper South Walnut Creek 

North Walnut Creek and upper South Walnut Creek 
upper South Walnut Creek 
North Walnut Creek 
North Walnut Creek 
North Walnut Creek and upper South Walnut Creek 
North Walnut Creek 
North Walnut Creek 
upper South Walnut Creek 

North Walnut Creek 
North Walnut Creek and upper South Walnut Creek 

upper South Walnut Creek 
upper South Walnut Creek 
upper South Walnut Creek 
North Walnut Creek and upper South Walnut Creek 

1) 
2) Located downstream of OU8. 
3) 

Location of MSSs reflect assignment as per CDH letter dated April 21, 1992. 

Located within the area that drains onto OU8. Not located within the OU8 boundary. 
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TABLE 1-9 

Hydraulic Conductivities For Geologic Materials At RFP 

Hydrostratigraphic Unit Hydraulic Conductivity, k, cdsec  

Recent and colluvial sediments Untested 
Valley Fill Alluvium 1.8 x lo-* (Doty, 1992b) 
Valley Fill Alluvium 3 x - 5 x (EG&G, 1991k) 

Arapahoe sandstone of HSU 1 (weathered, unconfined) 
Arapahoe sandstone of HSU 1 (unweathered, confined) 

Rocky Flats Alluvium of HSU 1 

Arapahoe claystone (flanking HSU 1 sandstones) 1 x 10-7 - 1 x 10-8 (EGW, iwfi) 

1 x io-2 - 7 10-5 
4 x 
2 x 

- 2 x 
- 4 x loe8 
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2.0 OPERABLE UNIT 8 SITE CHARACTERIZATION 

Information presented in the following discussion of MSSs is taken from descriptions presented 

in the Historical Release Report (DOE, 1992a and 1992b) for the RFP, engineering designs 

drawings, and facilities drawings. For several MSSs, this information was recently updated by 

Doty & Associates, Boulder, Colorado, as part of a subtask to preparing this Work Plan. This 

research has been included in the IHSS descriptions provided below and is also provided in 

Appendix B. This research includes additional background information regarding release 

mechanisms, revisions to IHSS size and location, and the nature of operations and potential 

contaminants occurring at a given site. This research (Appendix B) is currently being directed 

to the EG&G Historical Release Report (HRR) manager and-will be incorporated into quarterly 

updates of the HRR. 

0 

2.1 PREVIOUS INVESTIGATIONS AT OU8 

Due to its location within the RFP and its size, OU8 is adjacent to andor overlain by several 

other OUs, including: 

OU2 - 903 Pad, Mound and East Trenches 
OU4 - Solar Ponds 
OU6 - Walnut Creek Drainage 
OU9 - Original Process Waste Lines 
OUlO - Other Outside Closures 
OU12 - 400/800 Area Sites 
OU13 - 100 Area 
OU14 - Radioactive Sites 

2- 1 
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OU15 - Inside Building Closures and, 
OU16 - Low Priority Sites. 

Several of these OUs are either currently undergoing studies or have had studies completed 

recently that are likely to provide data supporting the determination of the nature and extent of 

coptamination at OU8. In addition, several investigations and studies have been undertaken at 

OU8, in response to spills and other incidents related to the individual MSSs. These 

investigations (DOE, 1992a and 1992b, and EG&G, 199Oc) and studies include the following: 

b "774 Spill-Tank 66 Analytical Report," L.P. Johnson, 1981, EG&G Internal 
Report. 

b "776 Utilities Compressor House Oil Spill," R.E. Smith, 1986, EG&G Internal 
Report. 

e "Building 559 Groundwater Contamination," M.V. Werkema, 1977, EG&G 
Internal Report. 

b CEARP Phase I, Effluent Pipe, 700 Area. 

e "Decontamination of Building 76 and Environs Following Incident of June 12, 
1964," J.B. Owen, 1964. 

0 "Disposition of South Section of Clay Lined Pond in Relation to Proposed 
Building 79," E.S. Ryan, 1962. 

b "Engineering and Geologic Investigation for Two Additions to Building No. 774, 
AEC Rocky Flats Facility," Woodward-Clevenger & Associates, 1970. 

0 Evaporation Ponds, A.H. Voight, 197 1. 

0 "Final SIR 87-6-774.1 Caustic Ispill," D.O. Kissell and F.P. McMenus, 1987. 

b "Fire--Building 7 1, September 11 1, 1957," J.B. Owen, 1957. 

b "History of 207 Solar Evapor tion Ponds and Nitrate in Walnut Creek," J.B. 
Owen, 1974. a 
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e "Investigation of Radioactivity Found in 701 Building Sanitary Sewer Backflow 
and in 995 Building Outfall, June 7-13, 1972," Werkema, 1972. 

e "Oil Spill Documentation," M.L. Paricio, 1986. 

e "RCFU CIOSUR Plan Tanks T-40, T-66, T-67, T-68 Hazardous Waste 
Management Unit 55 for USDOE - Rocky Flats Plant Transuranic Mixed Waste," 
Rockwell, 1989. 

e "Report of Investigation on a Recent Process Waste Pipeline Leak," C.T. Illsley, 
1980. 

I 0 "The Composition of Pond 2A," R.L. Delnay, 1959. 

Map Figure 2-1 illustrates the location of al l  known MSSs and PACs that are currently known 

within the boundaries of OU8. Investigations regarding the potential for contamination to exist 

at many of these MSS will be undertaken according to the schedule of investigations p e m g  

to the respective Operable Unit. The locations of IHSSs that will be discussed and investigated 

in this Work Plan for OU8 are indicated in purple on Fig& 2-1. Table 2.1 lists the MSS 

numbers and names of each site to be investigated during implementation of the Work Plan for 

Operable Unit 8. Table 2.2 lists the number of all MSSs located within OU8 exclusive of those 

planned to be investigated in this Work Plan (i.e., Table 2.1), and all PACs and the Operable 

Unit in which it is currently located. 

0 

2.2 REGULATORY BACKGROUND AT OU8 

The Phase I RFI/RI and all response activities performed by DOE under the IAG are planned SO 

as to be consistent with CERCLA, the National Contingency Plan (NCP), RCRA, the Colorado 

Hazardous Waste Act, and pertinent EPA guidance documents. However, the primary source of 

the scope of work for the OU8 Phase I RFYRI is the IAG, which formulates a phased approach 

for investigation and remediation tailored to the particular requirements of RFT. According to 
the IAG, the Phase I RFI/RI will determine for each IHSS the source and extent of contamination a 
PhaaeIRFIIRIWorkPlao 
Operable Unit No. 8 2-3 

Final 
Deamba 1.1992 



@ ENVIRONMENTAL RESTORATION PROGRAM Manual. 2 1 1oo-wP-ou8.o 1 
Phase I RFYRI Work Plan Section No.: 2.0. Rev. 2 
Operable Unit No. 8 
700 Area 

Page: 4 of 143 
Effective Date: December 1, 1992 

~~~~ ~~~ ~ ~~~~ ~~ 

in soil, sediments, surface water, groundwater and air; i d e n w  additional investigations work 

needed; and provide information for a Human Health Risk Assessment and Environmental 

Evaluation. If further characterization of contamination within the OU8 area is required 

involving groundwater (alluvium and Arapahoe Formation), surface water, and biota, it is 

anticipated these will be addressed in a Phase 11 RFI/RI. 

2.3 CURRENT CONDITIONS AT IHSSs WIT" OU8 

The current conditions described in this subsection are baseb on historical reports, review of 

historical photographs, site visits, and interviews with former and present RFP employees. Figure 

2-2 is a map of OU8 showing outlines of individual MSSs. Figures 2-3 through 2-26 are 

photographs and detailed maps of each IHSS. The locations and sizes of MSSs presented in this 

Work Plan are based on research of records and interviews with RFP employees and updated 

from the most recent HRR (DOE, 1992a and 1992b). The-IHSS information was compiled 

considering recent information obtained by Doty and Associates which is present in Appendix 

B. 

0 

2.3.1 IHSS 118.1 - Solvent Spills West of Building 730 

IHSS 118.1 is related to a 5,000-gallon underground steel storage tank that contained carbon 

tetrachloride located adjacent to the west side of Building 730, just north of Building 776. 

Persons interviewed for the CEARP report recalled a spill of 100 to 200 gallons of 

trichloroethene (TCE) north of Building 776 prior to 1970. These persons did not recall any 

mitigation efforts to control the spill or clean-up operations. However, the practice at that time 
was to flush the affected areas with large volumes of water. No documentation was found 

detailing response to spills which occurred during frlling operations in the 1970s (DOE, 1992a). 

2-4 
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On February 26, 1976, corroded piping leaked carbon tetrachloride into the tank’s sump pit. 

What has been described as a “considerable” quantity leaked and was subsequently pumped out 
of the pit onto the ground. Other documents indicate that this release was the result of a leaking 

valve (DOE, 1992a). It was speculated that the tank or its associated pipes in the sump could 

have been releasing the carbon tetrachloride into the ground (DOE, 1992a). Documentation was 

found which detailed the cleanup of spilled liquid, including that pumped onto the ground 

(Appendix B). 

On June 18, 1981, the tank failed, releasing carbon tetrachloride into the sump. The tank was 

subsequently removed following this failure (DOE, 1992b). 

IHSS 118.1 was originally defrned as a 50- by l8O-foot area between Buildings 776 and 701 

(EG&G, 199Oc). HRR information indicates that the tank was located adjacent to the west of 
Building 730. Therefore, it was proposed that this MSS be re-defined as a 20- by 40-foot area 

centered around the former tank location adjacent to the west of Building 730 (DOE, 1992a). 

More recent information provided by Doty & Associates (Appendix B), indicate that IHSS 1 18.1 

be re-defmed as a 30- by 13-foot area located adjacent to the east side of building 701 (Figure 

@ 

2-3). 

Drawings, including D-l3491A, D-l3492A, and D- 13493A, provide dimensions and details of 
the tank which may be of importance when planning the environmental investigation of the area 

These drawings indicate that the length of the tank (north/south) was approximately 14 feet, and 

the diameter was approximately 8 feet. The south end of the tank was enclosed in a concrete 

structure which provided maintenance access and encased the piping. The dimensions of the 

concrete structure were approximately 6 feet wide, 12 feet long, and 12 feet deep. The wall 

thickness was approximately 9 inches. An 18-inch square sump pit located in the southwestern 

comer at the bottom of the structure provided drainage. The bottom elevation of the interior of 

the structure was at 5,976 feet and the top of the structure was at 5,988 feet. The ground surface 
0 
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around the smcture was approximately 1 foot below the top of the structure. This structure 

encased only approximately 3 feet of the south end of the tank. The tank was supported by the 

concrete structure and a concrete footing approximately 3 feet wide located at the north end. It 

is unclear from the design drawings how deeply the north portion of the tank (that was not 

enclosed in the structure) was buried. The material which had surrounded the north portion of 

the tank is unknown. The ground surface around the tank location was diked (EG&G, 199Oc). 

The area is currently relatively flat and includes both paved and unpaved surfaces. Prior to 1968, 

the entire area was unpaved. The location is highly congested with overhead, ground-level, and 

underground pipes and utilities. 

2.3.2 IHSS 118.2 - Solvent Spill South End of Building 776 * 
Available references state that MSS 118.2 consists of a 5,000 gallon, above ground carbon 

tetrachloride tank located within a bermed area between the north side of Building 707 and the 

alleyway south of Building 778 (Figure 2-4). In June 1981, the tank ruptured and leaked solvent 

onto the ground, contaminating the soil. An unknown amount of carbon tetrachloride was 

released in this incident. The tank and the area of the spill were subsequently cleaned up. 

Materials that were contaminated, were boxed and shipped to Nevada and materials that were not 

were likely placed in the present landfill (MSS 114). No documentation was found which further 

details response to this occurrence. It is not known whether sampling and analysis was 

conducted to verify the complete removal of contaminated soil (DOE, 1992b). 

IHSS 118.2 was originally defined as a 30- by 70-foot area south of Building 776 (EG&G, 

199Oc). The HRR more precisely located this IHSS between the north side of Building 707 and 

the alleyway south of Building 778. More recent information provided by Doty & Associates 

(Appendix B) indicates that IHSS 118.2 be redefined as an area approximately 30 by 20 feet 0 
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adjacent to the north side of Building 707 (Figure 2-4). The area occupies part of the long, 

narrow alley between Buildings 707 and 778. 

The surrounding area is flat and fully paved, and receives moderate traffic. 

2.3.3 IHSS 123.1 - Valve Vault 7 Southwest of Building 707 

IHSS 123.1 is related to leaks at Valve Vault 7 which is part of the New Process Waste Line 

system and controls the 800 Area main process waste line (Figure 2-5). This valve vault was 

constructed to replace the original vault (also designated Valve Vault 7), which was located west 

of Building 707 several hundred feet to the north. The original Valve Vault 7 was removed in 

March 1973 and this location constitutes IHSS 123.2 (EG&G, 1990~). The leading agency 

(Appendix B, CDH, April 21, 1992) has transferred IHSS 123.2 to OU9. Therefore, MSS 123.2 

has been removed from the OU8 Work Plan. 
@ 

I 

On April 4, 1983, a check valve in Valve Vault 7 malfunctioned, allowing process wastewater 

to backflow into the sump. The vault filled with process wastewater and overflowed. The high- 

water-level alarm system in Valve Vault 7 was apparently inoperative at the time of the overflow. 

Process wastewater drained into an adjacent storm runoff collection system ditch near the Eighth 

Street and Sage Avenue and flowed east toward South Walnut Creek and the B-Series drainage 

ponds (Figure 2-5). Runoff was noticed flowing across the former 750 Parking Lot and through 

the Building 991 normal runoff drainage (Appendix B). 

The transfer of liquid waste from the holding tanks at Building 881 was discontinued after 

wastewater was identified flowing out of Valve Vault 7. Temporary dikes were constructed to 

contain the overflow. A dam was constructed in the ditch east of the guard shack at Portal #1 

and another dam was placed just west of Guard Shack 762. Drainage from the area was diverted 

to Pond B-1 (DOE, 1992b). 
e 
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The malfunctioning check valve was repaired or replaced, the sump pump was replaced, and 

repair of the electrical system was initiated. A new type of check valve was ordered for all the 

check valves in the waste transfer system. The ditch along Sage Avenue between Valve Vault 
7 and Ninth Street was cleaned of all visible contamination. The excavated material was stored 

for drying in the old Building 771 parking lot which is neither an MSS or a PAC (DOE, 1992a). 

Standard procedures would have monitored for radiation but nothing else. This area is a few 

hundred feet northwest of Building 771 (Figure 2-5). This area was used as a parking lot for 

Building 771; however, the pavement history is not known. Investigations of this area are 

planned as part of this Work Plan. 

IHSS 123.1 was originally defined as a 30- by 30-foot area southwest of building 708 centered 

around Valve Vault 7, and immediately adjacent to the PA between the inner fence and the 
perimeter road (EG&G, 1990~). The HRR stated that IAG maps mislocated this IHSS in the 

same area as theDiginal Process Waste Line (OPWL) valve vault which is several hundred feet 

to the north (DOE, 1992a). The HRR suggested that based on this information, the proposed 

lude the storm runoff collection 

to the extent of Pond B-1 (DOE, 
(Appendix B), indicates that 

Specifically the area south 

ditch south of Sage 

@ 

boundaries defining this IHSS in the IAG be extended to 

system ditch near Eighth Street and Sage Avenue and 

1992a). More recent information provided by Doty 

IHSS 123.1 consists of the area where the valve 

of Sage Avenue (an area of approximately 40 by 

Avenue and west of Ninth Street. 

Avenue and Ninth Street, the MSS does not extend 

included is the area of the old Building 771 parking lot. 

Since the spill entered a peline at the intersection of Sage 

this point (Figure 2-5). Also 

The MSS slopes gently to the east and includes both paved 

south of the area is restricted by the PA, while the perimeter 

by RFP traffic. Overhead electric lines and underground 

unpaved surfaces. Access to the 

d to the north is heavily travelled 

waste lines exist in the area. 
@ 

F%meIRFDRlWorkRso 
Opaablc Unit No. 8 2-8 

Final 
Lkcnlbe 1.1992 



ENVIRONMENTAL, RESTORATION PROGRAM Manual: 21 100-WP-OU8.01 @ Phase I RFJ/RI Work Plan Section No.: 2.0, Rev. 2 
Operable Unit No. 8 Page: 9 of 143 
700 Area Effective Date: December 1, 1992 

~ 

2.3.4 IHSS 135 - Cooling Tower Blowdown - Northeast of Building 374 

MSS 135 is related to cooling tower (Building 373) that serves Building 374 which was 

constructed in the mid-1970s. In 1979, because of a concern of tritium possibly being in the 

water, a proposal was made that overflows and drain piping from the cooling towers should be 
made to the sanitary sewer (Appendix B). The cooling tower blowdown from this structure is 

currently piped into the sewage treatment plant. These cooling towers have had the ability since 

approximately 198 1 to accept recondensed evaporator water from Building 374. Evaporator 

water is routinely sampled and analyzed and may be transferred to either the cooling towers or 

to the Building 443 boilers. A 1989 water balance study indicated that 11.3 million gallons of 

recondensed Building 374 evaporator water went to the Building 443 boiler and 2 million gallons 

went to the Building 373 cooling towers. This 2 million gallons of water was c 
@ other plant raw water for the cooling tower makeup water (Appendix B). 

A holding pond is located south of the cooling towers, across a paved drive, and currently serves 

as secondary containment for Tanks 808A and 808B. The holding pond was originally clay lined 

and was used to contain surface runoff from around Building 374. It was concreted in 

approximately 1986 for the purpose of serving as secondary containment for the two tanks, which 

were constructed in 1986, as well as containing surface runoff. A sluice gate is located at the 

northeast comer of the pond with a connecting culvert that directs water into a drainage toward 

North Walnut Creek (Appendix B). 

Persons interviewed for the CEARP Phase I report indicated that areas near the Building 374 

cooling tower were affected by blowdown water. However, Building 374 personnel stated that 

blowdown water is routed through an underground pipe into the W ’ s  sanitary sewer system for 

treatment (DOE, 1992b). The underground blowdown water pipe extends out through the 

southwest comer of the cooling tower. 0 
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No documentation was found 

surrounding the cooling towe- 

0 The ground surrounding 

(EG&G, 199Oc). 

IHSS 135 was originally 

19860, but the cooling 

information indicates 

that this IHSS is 

Final-HRR states 

towers. 

as a 100- by 150-foot area southeast of Building 374 (Rockwell, 

is actually northeast of the building (DOE, 1992b). 

was north of Building 374 at the turn in the asphalt road and 

Current information (Appendix B) updating the June 1991 

the holding pond located to the south of the cooling 

be located around this holding pond and at the 

of this MSS, as shown on Figure 2-6, are 

that extends approximately 50 feet to 

HRR 

the northeast. 

specifically identifying or describing the environment immediately 

as being impacted by the cooling tower blowdown (Appendix B). 
thelcooling tower is unpaved, flat, and is lightly used for storage 

2.3.5 IHSS 137 - Cooling ower Blowdown - Buildings 712 and 713 (IAG Name: Building 

774) f 
Buildings 712 and 713 which are located adjacent to each 

of Building 777. Building 712, the westernmost of the 

Buildings 776 and 777. Building 713 was constructed 

capacity. During construction of Building 713, 

rerouted to make room for the new building (RFP 

January 19, 1966). It is unknown if these 

in-place. The area surrounding these 

is characterized with an abundance 

of the ground surface near 

in the area south 
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of the buildings are as deep as four feet, approximately 5978 feet MSL. Buildings 702 and 703 

are pumphouses for Buildings 712 and 713, respectively. The cooling tower sump for Building 

712 is located between the cooling tower and the 702 Pumphouse (Appendix B). The Building 

776 cooling towers blowdown water is treated in the wastewater treatment plant. It is thought 

that the blowdown water drains from the cooling towers through exterior underground pipes at 

the south end of the buildings (DOE, 1992b). 

The cooling towers have been damaged by wind and rain and the west tower (Building 712) has 

been resided at least once. Building 712 currently has open panel siding; Building 713 c m n t l y  

has open slat siding. The slat siding allows some water to spray out of the tower onto the 

surrounding ground surface. The ground immediately around the east side of Building 713 was 

puddled from overspray during a August 20, 1992 visit. Building 712 was not operational on 

that day and has been inoperative for quite some time (Appendix B). 3 
In the past, operation of the towers have been alternated seasonally; the west tower (Building 

712), which has a higher cooling capacity, operated in the summer, while the east tower 

(Building 713) operated in the winter. Blowdown water from these facilities is routed into the 

RFp’s sanitary sewer system for treatment (EG&G, 1990~). The cooling tower blowdown pipes 

also leave the towers along their south sides. 

IHSS 137 was originally defmed (Rockwell, 19860 as a 50- by 150-foot area south of Building 

774. It was proposed to change the dimensions to a 50- by 120-foot area and that the boundaries 

of IHSS 137 be redefined to encompass the south ends of Building 712 and Building 713 (DOE, 
1992b). More recent information provided by Doty & Associates states that due to the age and 

use of the cooling towers, it is anticipated that the area surrounding and between the cooling 

towers has been affected by waters resulting from drift, blowdown, and leaks. Therefore, the 

IHSS boundary, as stated in the IAG and HRR, is proposed to be enlarged from the south end 

of the cooling towers to the entire area surrounding and between the cooling towers. The a 
Phase I RFbRI Work Ran 
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potential area of impact is difficult to estimate; no documentation has been located which 

describes or delineates the effected area. For the purpose of this initial investigation, it is 
planned to include a zone approximately 10 feet beyond the foundation of Buildings 712 and 713 

(Figure 2-7). Also, due to a general lack of documentation, it is not possible to reliably estimate 

the area of affected surface from runoff that may have resulted from drift, blowdown, or leaks. 
Again, no documentation has been found which identifies pathways other than to the north 

toward North Walnut Creek. The area of investigation and interest may be adjusted toward the 

north if initial investigation results indicate signifhint contamination within the proposed 10-foot 

wide zone surrounding the cooling towers (Appendix B). 

The land surface surrounding Buildings 7 12 and 7 13 is flat and unpaved. Numerous underground 

interferences (possibly Process Waste Lines (PWLs)) are evident (EG&G, 199Oc). e 
2.3.6 MSS 138 - Cooling Tower Blowdown - Building 779. 

IHSS 138 is related to cooling towers near Building 779. The original Building 779 cooling 

towers were built in 1964 when construction of Building 779 was completed. The original 

cooling towers were relatively small structures located south of the present Building 779 cooling 

towers. The present cooling towers, Buildings 784,785,786, and 787 were constructed in 1986. 

The original cooling towers were removed when those buildings were constructed. Building 783 

is a pumphouse associated with the current towers and contains many of the ancillary piping. 

A discussion of general cooling tower development at the RFP is described in detail in the 

narrative for MSS 137. The current Building 779 cooling towers are separated for different 

functions and different plumbing. Cooling Tower 1, which consists of four units, is the West 

Chiller Cooling Water System, and is identified as Building 786. The one unit of Cooling Tower 

2 is Building 785 and is the Process Cooling Water System. Cooling Tower 3, Building 787, is * 
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the East Chiller Cooling Water (Glycol mix) System. Cooling Tower 4 (Building 784) consists 

of four units and is the Standby Cooling Water System (Appendix B). 

IHSS 138 is related to two separate releases from the cooling towers for Building 779 that 

occurred 14 years apart (DOE, 1992b). The frrst is a piping leak that occurred on December 8, 
1976 in an underground line that connected to the original cooling towers and the second is 

related to an overflow event that occurred on December 8, 1990. Both events are described 

below. 

Utilities personnel at RFP recalled that the 1976 spill occurred when an underground water line 

for a cooling tower broke east of Building 779 and adjacent to the northwest comer of Building 

727. The leak discharged approximately 400 gallons of cooling tower effluent into a storm 

sewer. At the time, it was stated that the spill drained toward Trench No. 6, which was part Of 

the original surface-water and shallow groundwater collection system north of the solar ponds 

(Appendix B). 

The second event occurred on December 8,1990 when a sump filled and water backwashed into 

Building 756 Cooling Tower No. 2 and spilled out of the fan on the east side of the structure. 

An estimated 1,000 gallons of cooling tower water flowed onto the ground. According to 

Building 779 utilities personnel, the spray from the backwash extended no more than 5 to 6 feet 

east of the building (Appendix B). 

IHSS 138 was originally defined as a 75- by 75-foot area northeast of Building 779 (EG&G, 

199Oc). The area of the cooling tower water line break is of smaller extent and located farther 

to the east than presented in the IAG as IHSS 138. It was proposed that IHSS 138 be redefrned 

as a 50- by %-foot area north of Building 727 (DOE, 1992b). The IHSS boundary presented in 

the IAG was concluded to be too large and too far west of where the 1976 event occurred. The 

reidentification of the site in the HRR is considered to be adequate for the location of the 1976 
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pipe leak. The effluent spilled toward Trench No. 6, presumably through the storm water drains 

and channels. At the time, these were monitored for radioactivity and were considered to be 

uncontaminated. The exact route the spill took is not known at this time and therefore cannot 

be mapped with accuracy (Appendix B). For this Work Plan, this portion of this IHSS will be 
considered a 50- by 50-foot area north of Building 727. The location area of the 1990 incident 

can be defined along the east side of Building 785 (Tower 2) extending six feet out from the 

building (Figure 2-8). 

The area surrounding the towers is unpaved and relatively flat, and is heavily congested with 

trailers and storage containers (EG&G, 19%). The area is marked by an abundance of 

aboveground and underground utilities and other structures (Appendix B). 

0 2.3.7 IHSS 139.1(N) and 139.1(S) - Hydroxide Tank Area - Buildings 771 and 774 

IHSS 139.1 was originally identified as a 25- by 250-foot area south of Building 771. However, 

this LHSS actually consists of two separate areas surrounding two aboveground caustic storage 

tanks and two aboveground condensate receiving tanks (EG&G, 1990~). 

A potassium hydroxide (KOH) tank (IHSS 139.1(S)) is located approximately 55 feet south and 

35 feet east of the southeast comer of Building 771 (Appendix B) (Figure 2-1 1). It was built 

some time between 1955 and 1964. The 5,400-gallon tank is of welded construction and appears 

to be in good condition presently. It is on a concrete base, which is also in good condition and 

is surrounded by a small, eroded, earthen berm (Appendix B). 

A 6,500-gallon sodium hydroxide (NaOH) tank (IHSS 139.1(N)) is located adjacent to the north 

side of Building 774 (Figure 2-9). The NaOH tank was built some time between 1955 and 1964 

(Appendix B). It is vertical and surrounded by insulation, which is in poor condition. Through 

the holes in the insulation, it is apparent that the sides of the tank are corroded, as is the base of 
0 
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the tank. The tank is surrounded by a corroded concrete berm which is approximately 18 inches 

high (Appendix B). 

In addition to the two tanks described above, two 8,000-gallon tanks were once used as steam 

condensate tanks and are located approximately 45 feet north of the NaOH tank DOE, 1992b 

and Appendix B), and at a lower elevation (Figure 2-10). These tanks were built some time 

between 1971 and 1978 (Rockwell, 1978). The westernmost tank receives overflow and 

contained liquid from the bermed area around the NaOH tank. The easternmost tank receives 

ovefflow from the westernmost tank. These two tanks, T-107 and T-108, have riveted 

construction. Standing water has been noted around the tanks. The bottom of the tanks appears 

to be corroded, and there is rust on the tops and sides of the tanks (Appendix B). 

@ This Work Plan proposes that IHSS 139.1 be informally separated into two units. IHSS 139.1(N) 

consisting of both the NaOH and the steam condensate tanks and 139.1(S) consisting of the KOH 

tank. It is proposed that 139.1(N) be comprised of two discrete sites: a 25- by 25-foot area 

around the NaOH tank and a 30- by 40-foot area centered around the west condensate receiving 

tank. IHSS 139.1(S) is proposed to consist of an "L"-shaped area 25 feet wide and 140 feet long 

that includes the KOH tank and the line that transfers KOH into Building 771 (DOE, 1992b). 

Recent information accumulated by Doty & Associates (Appendix B) indicates the 139.1 0 site 

consists of the two areas described above with redefined dimensions of approximately 20 by 20 

feet and 70 by 35 feet (Figures 2-9 and 2-10). This information also indicates that IHSS 

139.1(S) be redefined as a 35-by-25 foot area (Figure 2-1 1). 

2.3.8 IHSS 139.2 - Hydrofluoric Acid Tank Area - Building 714 

IHSS 139.2 is related to two horizontal, 1,300-pound, hydrofluoric acid (HF) cylinders, each with 

a 1,200-pound capacity (Appendix B), which are located in Building 714, a small shed 

approximately 4 feet east and 29 feet south of the southeastern comer of Building 771 (Figure 
0 
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2-11). The HF is delivered to the RFP in portable cylinders, which are replaced when empty. 

No open transfer of the acid takes place (EG&G, 199Oc). The acid is piped to, and used in, 

Building 771 (Appendix B). 

Discussions in previous reports for this IHSS indicate the shed contains two 1,200-gallon 

aboveground HF tanks. This, however, is not the case. The HFl is contained in two 1,300-pound 

cylinders. 

, 

I 

A portable, refillable nitric acid dumpster is located just north and west (approximately 25 feet) 

of the HF storage area discussed above. More precisely, the dumpster is located at the southeast 

comer of Building 771. Although this is not part of an OU8 IHSS, nor is it identified as a PAC, 

investigations are planned for this area. Initial studies will iriclude a ten foot area around the a dumpster. 

This dumpster supplies nitric acid to the Building 771 chemical makeup area. The acid is 

delivered to the 218 tank farm near Building 444 by an outside supplier. One of two available 

dumpsters is picked up at Building 771, taken to the bulk supply, and filled by Building 774 

Chemical Operators. The dumpster is then returned to Building 771. This activity occurred on 

a daily basis while Building 771 was operational as a plutoniuk recovery facility (Appendix B). 

IHSS 139.2 was originally defined as a 40- by 60-foot area that encompasses the HF shed 

(Building 714) south of Building 771 (EG&G, 199Oc). The information compiled on IHSS 139.2 

for the HRR indicated that the location presented in the IAG w+s inaccurate. For this Work Plan, 

it is proposed that the location of IHSS 139.2 be redefined ta represent the location of the HF 
storage shed, Building 714. This is approximately 350 feet south and 250 feet west of the 

location presented in the IAG as IHSS 139.2 (DOE, 1992a). yore recent information presented 

by Doty & Associates (Appendix B), indicates that IHSS 139.2 be located approximately 45 feet 

south of the southeast comer of Building 77 1 and that its boundaries be reduced to approximately 

I 
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25 by 35 feet (Figure 2-11). The area is flat, includes both paved and unpaved surfaces, and is 

heavily used. A large aboveground KOH storage tank is immediately east of the site (EG&G, 

199oc). 

2.3.9 IHSS 144 - Sewer Line Breaks - near Building 730, Tanks 776 A-D, (IAG Name: Sewer 
Line Break) 

MSS 144 is related to sewer line breaks associated with four underground waste holding tanks 

located north of Building 776 and east of Building 701 in a small structure identified as Building 

730. They are designated as Tanks 776 A through D. They were built in approximately 1956 
(Rockwell, 1976) and were taken out of service in the 1980s. They are now used as plenum 

deluge tanks (Appendix B). Therefore, the tanks would normally be expected to be dry. 

RFF engineering drawings, specifically D- 13493 and 287 14-X5 1, provide additional information 

about these tanks. The tanks are underground concrete tanks which are beneath a pumphouse. 

To gain access to the pumphouse, one must go through a ground-level doorway and descend 9.67 

feet down stairs. At this level, one is essentially standing on the tanks, which have manhole 

covers (Appendix B). 

The top of the pumphouse, which is slightly above the ground surface, is at an elevation of 

5,988.0 feet MSL. The floor of the pumphouse, also the roof of the tanks, is at an elevation of 

5,978.33 feet MSL. The base of the tanks are approximately 12 feet below the floor of the 

pumphouse, indicating an approximate base elevation of 5,966.33 feet MSL. The concrete 

surrounding the pumphouse and tanks is approximately 1 foot thick (Appendix B). 

The tanks are concrete and are not accessible for inspection. The capacity of Tanks 776 A and 

B are 22,500 gallons each, and the capacity of Tanks 776 C and D are 4,500 gallons each. The 
dimensions of 776 A and B have been reported to be 25’~15’xlO’ each, and those of 776 C and * 
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D are 5’xWxlO’ each (Rockwell, 1976). Tanks 776 A and B are laundry waste holding tanks, 

and Tanks 776 C and D are process waste holding tanks. Their design is such that if tanks C 

and D overtlowed, the excess liquid could drain into tanks A and B, and vice versa (Appendix 

B). 

From approximately 1969 until 1973, laundry waste could be transferred through the sewer lines 

to the sanitary sewer system 3004(U). A pipe header at the tanks allowed alternatives of 

pumping the laundry water to the sanitary sewer system, the Solar Evaporation Ponds, or 

Building 774 (Appendix B). 

On approximately June 1, 1972, a revision of a Building 776 radiography vault floor drain was 

completed. Apparently, previous transfers of laundry wastewater from Tanks 776 A and B 

resulted in backflow into the vault. The revision to the floor drain, involving relocation of the 

drain pipe connection, would allow the waste to be transferred-at higher pressures (Appendix B). 

On June 7 or 8,1972, the increased pumping caused a toilet and sink in Building 701 to overflow 

and a patch to rupture in the line east of the waste holding tanks (Appendix B). 

0 

MSS 144 was originally defined as a 20- by %foot area between Building 777 and 779 (EG&G, 

199Oc). It was proposed that the location of MSS 144 be redefined to include the location of 

the clean-out plug overflow east of Building 730 (DOE, 1992b). More recent information 

provided by Doty & Associates (Appendix B), indicates that IHSS 144 should be divided into 
two separate sites, 144(N) and 144(S). IHSS 144(N) has dimensions of 25 by 70 feet and be 

located east of Building 701 (Figure 2-12). Since the exact location of the sewer line break 
between Buildings 777 and 779 is unknown, the boundaries of 144(S) will include more of the 

alleyway and is expanded to 15 by 170 feet (Figure 2-13). 

0 The area between Buildings 777 and 779 is a narrow, paved alley which slopes down from the 

north to a level several feet lower than the surrounding ground, giving the appearance that it was 
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excavated. The alley has been paved since 1968, and has sloped to the south since the two 

buildings were constructed (EG&G, 1990~). 

2.3.10 IHSS 150.1 - Radioactive Site North of Building 771 

This MSS consists of an area north of Building 771 affected by radioactive leaks (Figure 2-14). 

Wastes from Building 771 and materials to be reprocessed in Building 771 were frequently 

handled and stored in the area north of the building. Building 770, located north of Building 

771, was built in 1965 and has been used as a residue storage area in the past. 

From approximately 1962 until approximately 1968, a 5,000-gallon stainless-steel tank was 

located approximately 30 feet north of Building 771. The tank was on six-foot legs and was 

approximately 8 feet in diameter. Two overhead pipes from Room 114 in Building 771 

connected to the tank; one of which was a vacuum vent to control transfer in and out of the 

other. The tank was used in the Filtrate Recovery Ion Exchange system, which concentrated 

plutonium and americium for recovery. Americium was concentrated on an ion exchange column 

and was transferred at a predetermined concentration to the tank. 

0 

The tank was taken out of service following the discovery of a leak and was eventually disposed 

of at a DOE facility in Idaho (Appendix B). 

The paved area between Buildings 771 and 770 was used for the storage of residue in drums 

prior to processing in Building 771. A June 1969 photograph shows over one hundred drums 

stored in rows on the pavement. A fence parallel to Building 771 also encloses the west entrance 

to Building 770 and defines a storage area. During the period that the area was used for storage, 

the paved area also functioned as the access road for Buildings 771 and 774. Drums were also 

stored in the courtyard south of Building 770 between the access road and the building. This 

location has since been altered. The material stored consisted primarily of residues which had 
a 
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a high plutonium content and were destined for plutonium recovery operations in Building 771. 

Materials were stored in drums, on pailets, or in cargo containers. In the 1960s, there was a 

concrete embankment wall along the southern and eastern sides of the courtyard; there is 

currently no embankment wall. More 

information may be found at a future date regarding the physical alteration of the area. Drums 

of waste from the 1969 fire in Building 776 were stored in the area for inventory prior to 

relocation (Appendix B). 

Construction changes in this area are not clear. 

Due to environmental concerns related to the clean-up activities at the 903 storage area and the 

triangle storage area, site-wide efforts were made in the early 1970s to move all radioactively 

contaminated materials to indoor storage. The Building 771 area was used for storage until 

approximately 1974 when Building 776 was used for indoor storage. Building 770 was then used 

for the storage of equipment and also as an equipment assembly facility prior to the installation 

in other buildings (Appendix B). 

0 

IHSS 150.1 was originally defined as a 50- by 450-foot area north of Building 771 (EG&G, 

1990~). Information developed on this MSS from the HRR indicated that the waste storage and 

handling also occurred west of Building 770 and possibly north of Building 774. Due to the 

leaking tank incident in June 1968, it was proposed that the IHSS boundaries presented in the 

IAG be extended to the east approximately 120 feet. In addition, photographs clearly show that 

in March 1974, over 30 cargo containers were present immediately west of Building 770. The 

photographs also include close-up shots of the containers and the ground. This area was not 

within the original IHSS boundaries. Thus, it was proposed to extend the boundaries of MSS 

150.1 to include the area west of Building 770 (DOE, 1992b). Recent information provided by 

Doty & Associates (Appendix B), indicate the IHSS boundaries should be revised to 

approximately 60 by 360 feet (Figure 2-14). 
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The area encompassing this IHSS is paved, occupied by numerous trailers, auxiliary buildings 

and storage areas. The surface was repaved 4 to 5 years ago. Prior to this the asphalt was badly 

deteriorated, with soil exposed in many areas (EG&G, 1990~). The soil beneath the pavement 

is expected to be compacted fill because the area had been a fairly steep hillside sloping to the 
north before the area was levelled and buildings erected. The thickness of the compacted fd 

material is expected to vary across the site and increase to the north. 

A small prefabricated building used for storage is located west of Building 770. This building 

was present in 1969 photographs and has been used for equipment storage. 

Surface water on the pavement generally drains to the west. Prior to the mid-l960s, some 

surface runoff was able to drain into a strip of grass west of Building 770 between the access 

road and the Building 771 parking lot. The grass strip was reduced in width in the late 1960s 

and finally was paved entirely. The area immediately north of Building 770 has a grated 

collection channel which directs collected surface water to the east toward a small pond 

("Bowman's Pond). The water in the pond is collected in the Interceptor Trench Pump House 

system associated with the solar ponds (Appendix B). 

Several test wells were drilled in the area north of Building 771 in 1962 in preparation for the 

construction of an addition. One boring was located in the northeastern comer of Building 771 

and was drilled to a depth of 36 feet from an elevation of 5,946 feet MSL. Fill existed to a 

depth of 1 foot, highly weathered claystone to a depth of 15 feet, and weathered claystone to the 

bottom of the hole. The water table was encountered at 6 feet, although the date of the borings 

was not provided (Appendix B). 
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2.3.11 IHSS 150.2 - Radioactive Site West of Buildings 771 and 776 

IHSS 150.2 is related to the area west of Buildings 771 and 776 which were contaminated as a 

result of the September 11, 1957 fire in Building 771 and the May 1 1, 1969 fm in Building 

776/777. Specific details on fuefighting techniques could not be determined for the 1957 fm. 
However, water was used to suppress the 1969 fue. The west side of Building 771 was 

contaminated as a result of the 1957 fue. Although no documentation was found which details 

specific activities in the area, a review of documents pertaining to the fire indicates that the west 

side of Building 771 was used extensively for staging of firefighting vehicles during the fire. 

The portion of the building that was most affected by the fire was Room 180, which is located 

in the southwest comer of Building 771; therefore, the west entrance provided good access for 

the fmfighters. At the time of the fire, there was an access door on the west side of the building 

and the area was paved (Appendix B). Currently, there is a loading dock located at the access 
door. 

In 1969, the west dock area of Building 776 was contaminated by tracking of radioactive 

materials by fuefighting personnel. The contaminated area extended out from the building 

approximately 30 feet. Following the fire, rain transported contamination into nearby soil. Oil 

and gravel were placed on the soil to stabilize the contamination. The soil, oil, and gravel were 

removed on July 19,1969 (Appendix B). Contaminated material was buried east of Building 881 

(IHSS 130). 

The IAG and the First Draft Work Plan (EG&G, 1990~) defined the IHSS 150.2 boundaries as 

a 70- by 250-foot area west of Building 771. Subsequently, information developed for the final 

HRR (DOE, 1992b) indicated that the location for IHSS 150.2 presented in the IAG is inaccurate 

and proposed that the IHSS be redefined as a 75- by 600-foot area west of Buildings 776 and 

771. Information presented by Doty & Associates (Appendix B) subsequent to the HRR 
indicated that the boundaries of IHSS 150.2 should be expanded to 680 feet long along the west 
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sides of Buildings 778, 776, and 771 and the width of this IHSS should range from 

approximately 70 to 90 feet. Supplemental information also developed by Doty & Associates 

(Appendix B) indicates that IHSS 150.2 should be divided into 2 separate areas (Figure 2-15). 

The northernmost area is located adjacent to the western side of Building 771. The southern 

most area is located adjacent to the western side of Building 776 and extends south to the 

northern side of Building 778. 

The ground surface west of Building 771 steps down steeply to the north, with numerous 
retaining walls, paved and unpaved storage pads, and loading docks. The storage areas hold 

drums, electrical equipment, and sheds. The surface, west of Building 776, is relatively flat and 

mostly paved. The area was frrst paved in 1968 (EG&G, 199Oc). 

a 2.3.12 IHSS 150.3 - Radioactive Site Between Buildings 771 and 774 

A tunnel between Buildings 771 and 774 was built during construction of the buildings in 1952. 

The tunnel was originally built as an exhaust ventilation duct for Building 774 and contains 

process waste lines. This IHSS consists of an area between Buildings 771 and 774 that was 

contaminated by a radioactive leak from the process waste lines in 1971 and by an unspecified 
amount of aqueous process waste released from a separated flange in the late 1970s or early 

1980s. Personnel recalled that the area was cleaned up (DOE, 1992b). 

The interior of the tunnel is 3.4 feet square. It is constructed of 8-inch-thick removable concrete 
slabs with a copper water sed at the joints. The tunnel is approximately 175 feet in length and 

slopes evenly from the east side of Building 771, where the tunnel has an interior floor elevation 

of 5,963 feet MSL, to the west side of Building 774, where the tunnel has an interior floor 

elevation of 5,939.66 feet MSL. The tunnel has a periscope-type shape on the west end where 

it raises sharply and enters Building 771 at an elevation of 5,974.7 feet MSL (Appendix B). The e 
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tunnel also "doglegs," running east/west on the west end of the tunnel, and then angling to the 

northeast near the east end of the tunnel. 

IHSS 150.3 was originally defined as a 100- by 140-foot area east of Building 771 (EG&G, 

199Oc). More recent information provided by Doty & Associates (Appendix B) indicates the 

boundaries of this MSS should be changed to approximately 155 by 25 feet with the east end 

extending up to the southwest comer of Building 774 to include an area surrounding the entire 

tunnel (Figure 2-16). 

The land surface above the tunnel has been modified as a result of construction and slope 

stabilization activities over the years. When the tunnel was originally built, the ground surface 

to the north of the tunnel was relatively flat as compared to the present topography; currently, 

the ground surface slopes steeply to the north descending into the 771/774 courtyard. As a result, 

the tunnel now is partially exposed; a walkway has been erected on the top of the tunnel adjacent 

to Building 774. It should also be noted that there are overhead pipes in the 7711774 courtyard 

(Appendix B). South of the IHSS the area is relatively flat and mostly paved, while the north 

side slopes steeply to the north into an unpaved courtyard between Buildings 771 and 774. 

0 

2.3.13 IHSS 150.4 - Radioactive Site East of Building 750 

IHSS 150.4 was believed to have been contaminated due to tank and pump equipment 

decontamination activities following the May 1969 fire in Building 776/777 and/or from "leaking 

manholes" in the area (Appendix B). No documentation has been found which confirms the 

staging of decontamination equipment near Building 750. Present and former RFP employees 

did not recall the use of the area for such activities. No documentation regarding "leaking 

manholes" was found; however, the leak refereed to may be related to the high levels of gross 

Alpha and Beta radiation detected in a sump located just outside Door 3, South of Building 778. 0 
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Investigation into the high levels resulted in fmding a leaking process waste line located above 

the sump. 

IHSS 150.4 was originally defrned as a 120- by 180-foot area northeast of Building 750 (EG&G, 

199Oc). According to the HRR, it was proposed that the location of IHSS 150.4 be redefined as 

an area to the northwest of Building 750 (DOE, 1992b). More recent information provided by 

Doty & Associates (Appendix B) indicate that IHSS 150.4 is located in the courtyard of Building 

750 which is between Buildings 707 and 750 and should include only an area in which the 

process waste leak occurred. Thus, dimensions of this IHSS are approximately 20 by 20 feet 

(Figure 2-17). 

The surface in this area is flat, mostly paved, and used for storage, parking, and 

loadinghnloading for Building 750. The area has been paved since construction of Building 750 

in 1969. 

0 

2.3.14 IHSS 150.5 - Radioactive Site West of Building 707 

Recent information obtained by Doty & Associates (Appendix B, May 28,1992) indicates that 

IHSS 150.5 is actually the same as IHSS 123.2. Additionally, the leading agencies (CDH, 1992) 

have transferred IHSS 123.2 to OU9. Therefore, IHSS 150.5, as with IHSS 123.2, has not been 

addressed in the OU8 Work PIan. 

2.3.15 IHSS 150.6 - Radioactive Site South of Building 779 

On June 22, 1969, an empty drum with residual contaminated oil was cut apart near a dock at 

Building 779 (DOE, 1992b and Appendix B) and was spread by pedestrian tracking. 

Contaminated oil was tracked across the first floor, the dock, and surrounding outdoor areas south 

and east of Building 779 (Appendix B). The main dock for Building 779 is located along the 
@ 

phase I RFI/RI Work Ran 
opaable Unit No. 8 2-25 

Final 
Dksmkr 1.1992 



ENVIRONMENTAL RESTORATION PROGRAM Manual: 21 100-WP-OU8.01 * Phase I RFVRI Work Plan Section No.: 2.0, Rev. 2 
Operable Unit No. 8 
700 Area 

Page: 26 of 143 
Effective Date: December 1, 1992 

northern half of the east side of the building. Although, the exact pathway along which workers 

walked is unknown, it is known that the buildings south entrance was also contaminated. 

Therefore, it is unclear whether workers got from the dock to the south entrance of the building 

by walking inside the building, or outside and around the building. In order to plan a 

conservative yet thorough investigation plan, the roadway from the cooling towers and dock to 

the south entrance is considered to have been the path traveled by the workers. 

No incident report for this event was found. It is likely that one was not written due to the 

attention demanded by the May 11, 1969 fire in Buildings 776 and 777 and subsequent cleanup 

activities. However, other sources indicate that following a release in 1969, an unknown number 

of drums of soil were removed for off-site disposal (EG&G, 199Oc). It is not known whether 

a l l  areas affected by this incident were included in cleanup activities (DOE, 1992b). 

IHSS 150.6 was originally described as a 100- by 200-foot area south of Building 779 (EG&G, 

199Oc). According to the IAG, the dimensions of this IHSS are approximately 185 by 50 feet. 

The IAG also indicates the location of this IHSS to be south of Building 779 and encompassing 

the northern portions of Buildings 705 and 706. Recent work by Doty & Associates (Appendix 

B) indicates that the area should include both the eastern and southern sides of Building 779 and 

extend approximately 40 feet south of Building 779 to the north side of Tank T779A but should 

not encompass the northern portion of Buildings 705 and 706. Also, Doty & Associates’ work 

indicates that MSSs 150.6 and 150.8 should be combined because of the continuous nature of 

the incident which caused them to be listed as MSSs. 

The surface in this area is currently relatively flat and mostly paved (Figures 2-18 and 2-19). 

The area is heavily used by pedestrian traffic. Several overhead pipes serving Building 779 

extend over the area, and a permanent trailer (T779A) is also present (EG&G, 1990~). 
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2.3.16 IHSS 150.7 - Radioactive Site South of Building 776 

This site, as with other IHSS 150 sites, was contaminated by the May 1969 fire which occurred 

in buildings 776/777 which are to the north of this site (Figure 2-20). Following the fire, rain 
carried contamination into the soil. Airborne contamination from this incident was carried 

predominately to the west-southwest, the average wind direction at the time. The area west of 

the building is included in IHSS 150.2, which pertains to contamination resulting from the 1957 

and 1969 fires. 

MSS 150.7 was originally defined as a 100- by 50 

It was proposed that MSS 150.7 be redefined as a 

and 778 due to the contamination resulting from the 

199Oc). Doty & Associates (Appendix B) provi 

indicated the boundaries of this IHSS to be ap 

research performed by Doty & Associates (Ap 

contamination, produced during and after cle 

extended to the north wall of Building 707. 

area indicated on Figure 2-20 as being potenti 

separate Building 778 from Building 707 o 
These courtyards are isolated by enclosed hallways 

area between Buildings 776 and 707. 

350-foot area between Buildings 776 

969 fm in Building 776/777 (EG&G, 

d information in June of 1992 that 

-40 by 330 feet. Additional site 

s that maps showing the area of 
indicate that the affected area 

f this IHSS now encompass the 

Very narrow, flat "courtyards" 

Building 776 on the north. 

@ 

en the buildings (EG&G, 1990~). 

An asphalt roadway was completed in the area on 

area between Buildings 776 and 778 is unpaved and 

22, 1969 (DOE, 1992b). Much of the 

to vehicles, and is used for light 

storage and by pedestrians (EG&G, 1990~). 
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2.3.17 IHSS 150.8 - Radioactive Site Northeast of Building 779 

This IHSS consists of an area east of Building 779 across which contaminated oil was tracked 

over the first floor, dock, and surrounding outdoor areas south and east of Building 779 

(Appendix B). IHSS 150.8 has been previously defined as an 80- by 120-foot area east of 

Building 779 (Rockwell, 19860. Doty & Associates have provided information (Appendix B) 

that indicates that this IHSS is the Same as IHSS 150.6 and consequently have been combined. 

The reader is referred to Section 2.3.15 for description of the current conditions of IHSS 150.6. 

2.3.18 IHSS 151 - Fuel Oil Leak - Tank 262 North of Building 374 

IHSS 151 is related to spills of No. 2 diesel fuel oil from an underground storage tank north of 

Building 374. Infrequent spills have occurred since August 12, 1981 and have involved up to 

196 gallons of diesel fuel. IHSS 151 was originally defined-as a 30- by 35-foot area centered 

over Tank 262 north of Building 374 (DOE, 1992a and 1992b). Doty & Associates have 

provided updated information (Appendix €3) that indicates the boundaries of this IHSS are 

approximately 45 by 60 feet (Figure 2-21). 

@ 

Tank 262 is a steel, 47,500-gallon, underground storage tank installed in 1980. It is overlain by 

a 15- by 25-foot concrete pad containing control valves and gauges (DOE, 1992b). The surface 

around the pad is flat and unpaved (DOE, 1992). 

2.3.19 IHSS 163.1 - Radioactive Site North of Building 774 

CEARP interviewees recalled that an area north of Building 774 was used for washing equipment 

and vehicles that were contaminated with unspecified types of radioactive materials. This area 

has been identified as IHSS 163.1. Operationally, personnel would use nitric acid, soap, and 

water for the cleaning, and the solution would flow onto the ground (Appendix B). Building 774 
e 
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personnel did not recall this area ever being used to wash equipment or vehicles (DOE, 1992b). 

A former RFP employee contacted in August 1992 recalled that cleanup of trucks occurred near 

the dock at the northeast comer of the building (Appendix B). 

According to Doty & Associates (Appendix B), it has always been an RFP policy that extreme 

care be exercised for the protection of the workers and of the environment. An event that would 

have released radioactively contaminated liquid onto the ground and allowed to runoff into the 

surrounding environment is not consistent with this policy. It was the purpose of the RFP Site 

Survey Group to monitor outdoor activities and events for the presence of radionuclides. 

Interviews were held with two retired Site Survey monitors who were with the RFP from the 

1950s until the 1980s. These individuals would have been aware of radioactively contaminated 

vehicles and equipment being decontaminated outside of buildings. They could not recall any 

activity similar to this description having happened and could not believe that it could have 

without their knowledge. Furthermore, on occasion, when a vehicle became contaminated, it was 

either decontaminated at the location of the incident to reduce the potential for contamination 

spread or, if safe, it was taken to a suitable on-site location for decontamination. Building 774 

may have been suitable for the decontamination of some equipment because of the accessibility 

of the docks. Decontamination of vehicles was performed by wiping the surfaces with kimwipes 

and then monitoring until the surface was clean. The vehicle was not cleaned by being hosed 

down. There was no resulting wash water which could penetrate the asphalt or soil. The area 
around the decontamination site was monitored afterward and cleaned up if contamination was 

detected. 

@ 

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early 

198Os, indicated no extremely contaminated areas (stated to be 500,000 to 1,000,000 flyg) 

northeast of Building 774 (Appendix B). No radioactivity above background levels was indicated 

at this location by the surveys conducted from 1977 through 1984 (DOE, 1992b) 0 
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Aerial photographs taken from 1969 and 1971 show two areas east of this IHSS that were 

covered with mounds of soil. RFP personnel interviewed did not recall these mounds. The 

mounds are believed to be unrelated to IHSS 163.1 (EG&G, 199Oc and 1992b). 

IHSS 163.1 was originally defined as a 60- by 150-foot area northwest of Building 774 (EG&G, 

199Oc). Based on the evaluation of all available information concerning this IHSS, the boundary 

is shown to be approximately 50 by 125 feet, as depicted in Figure 2-22. 

The eastern half of the area is mostly flat and paved and is covered in part by trailer T771G. 

The area was repaved 4 or 5 years ago. The western half is unpaved, slopes to the north, and 

is crossed by an unpaved access road for the solar evaporation ponds (EG&G, 199oC). 

2.3.20 MSS 163.2 - Radioactive Site North of Buildings 771 and 774 

Information for the development of the following discussion of MSS 163.2 was gathered from 

the review of documents, historical drawings, and historical engineering drawings as Well as 

interviews with Building 771 employees. The information idenMied for this OU Work Plan 
found inconsistencies with the discussion presented in RCRA 3004(u) (Rockwell, 19860. 

An americium-contaminated slab is reported to be buried in the area near Building T771A by the 

Perimeter Road. The slab is reported to be approximately 8 feet square and 10 inches thick. 

From approximately 1962 until approximately 1968, the slab served as a foundation for a 5,000- 

gallon stainless steel tank located approximately 30 feet north of Building 771. The tank was 

used in the Filtrate Recovery Ion Exchange system which concentrated plutonium and americium 

for recovery. Americium was concentrated on an ion exchange column and was transferred at 
a predetermined concentration to the tank. 

FbwI RR/RI WwkPlan 
opaable Unit No. 8 2-30 

Rnal 
Decemkr 1.1992 



21 100-WP-OU8.0 1 * Phase I RFYRI Work Plan Section No.: 2.0, Rev. 2 
ENVIRONMENTAL RESTORATION PROGRAM Manual: 

Operable Unit No. 8 
700 Area 

Page: 31 of 143 
Effective Date: December 1, 1992 

~- ~ ~ ~ 

Around 1968, the tank was temporarily sealed following the discovery of a leak. Once emptied, 

the tank was taken out of service. The tank remained in place until it was taken to the size- 

reduction facility in Building 776 sometime shortly thereafter. When the tank was removed to 

the size-reduction facility, the concrete slab was decontaminated. The slab was moved to a ditch 

directly north of the area and buried. The area was paved sometime prior to June 1969. In the 

mid-l970s, Building T771A, a prefabricated structure, was constructed in the Same general area. 

None of the persons interviewed for this investigation recalled any subsequent excavation of the 

slab (Appendix B). The slab lies underground near or beneath the east end of T771A at a 

probable depth of less than 10 feet. 

An environmental summary report from 1973 does not record the incident in the summary of 

environmental incidents impacting the soil at the RFP; however, the report dues have a notation 

of the slab on a map of the area north of Building 771. The report indicates that prior to 1973, 

an area farther to the north of where the slab is believed to be buried and states that it was later 

excavated and the contaminated portion cut away for off-site disposal (DOE, 1992b). This is not 

believed to be the case, because the location indicated on the map cannot be accurate as area that 

was paved several years before the slab became contaminated. As stated above, there has been 

no verification that the slab was subsequently excavated (DOE, 1992b). 

e 

The 8- by 8-foot slab is probably still buried beneath the pavement near Building T771A. There 

was no mention of americiumcontaminated soil being buried with the slab. However, because 
the slab had been located on soil, it is likely that some soil from beneath the slab was also 

deposited when the slab was pushed into the ditch. However, it is not likely that there is a 

significant amount of contaminated soil surrounding the slab. Other material of an unknown 

source was backfilled into the ditch prior to the area being graded and paved (Appendix B). 
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The ditch the slab was buried in a surface drainage formerly directed to the west into a tributary 

to North Walnut Creek. It is not known how long the slab remained in the ditch before the area 
was paved (Appendix B). 

IHSS 163.2 was originally defmed as a 50- by 50-foot area north of Buildings 771 and 774, 

outside the Protected Area just southeast of Parking Area No. 71 (EG&G, 1990~). Recent 

information provided by Doty 8z Associates (Appendix B) indicates that IHSS 163.2 is an area 
approximately 60 by 40 feet near the east end of T7711A (Figure 2-23). 

The area is on a steep north-sloping hillside into the North Walnut Creek drainage. The Building 

771 parking lot is over approximately 40 feet of fill material right in the drainage. Building 771 

was built into the hillside with the roof of the two-story building at ground level along the south 

wall. The location of the slab is in an area of varying depths of fill over weathered clay bedrock 

(Appendix B). 
e 

2.3.21 MSS 172 - Central Avenue Waste Spill 

IHSS 172 follows the path formerly used by vehicles to transport drums of waste between the 

903 Pad, where the drums were stored, and the waste treatment facility in Building 771. It spans 
a distance of approximately 1 mile, crossing the Protected Area southeast of Building 374, and 

includes: the westbound lane(s) of Central Avenue between the 903 Pad and Sixth Street; the 

northbound lane(s) of Sixth Street between Central Avenue and the northwestern comer of 

Building 771; and the dock area, still in use, at the northwestern comer of Building 771 (EG&G, 

1990c). 

In June 1968, according to reference documents, one or two drums containing plutonium-tainted 

oil and oils with lathe coolant leaked along this path while in transit. Only the northbound and 

westbound lanes reportedly were affected. A former Rockwell employee recalled a number of 
0 
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details about this incident. The leak occurred near the end of the work day. A forklift was 

dispatched to transport several drums of contaminated lathe coolant on a pallet from the 903 Pad 

to Building 771. The drums generally were transported by truck. However, these three drums 

represented some of the last remaining drums at the 903 Pad, and the small load may not have 

warranted a truck. Only one of the three drums leaked, and the drum released only a small 
portion of its contents, suggesting that the spill involved perhaps 10 gallons or less. The leak 

resulted fkom sloshing of the dnun contents through an improperly sealed bung during transport. 

Because of this, no more material was likely to have spilled at stopping points than at other 

points along the route. The spill was detected when the forklift reached Building 771, and the 

affected roadway was quickly cordoned off. An effort was made to clean up the spill, and the 

roadway was seal-coated before being reopened to RFP traffic (DOE, 1992, 1992% and EG&G, 

199OC). 

0 
Also an unknown amount of "low-level material" reportedly spread to the ditch along the north 

side of Central Avenue as a result of this spill. Aerial photographs taken in 1969 of RFP show 

that this ditch ran along essentially the entire affected length of Central Avenue. Most of the 

ditch has since been paved over, lined with concrete, or filled in by subsequent construction. 

Available references do not indicate what area(s) of the ditch received contamination. Because 

the release was relatively small and the cleanup response was very timely, significant 

contamination of the ditch is not expected (EG&G, 1990~). 

Most of the affected roadway has since been repaved and remains heavily used. A section of 

Central Avenue between Eighth and Tenth Streets was removed in August 1970 and placed in 

an asphalt dumping area east of Building 881 (IHSS 130). The section of Sixth Street between 

Sage Avenue (outside the Protected Area) and the perimeter road within the Protected Area was 

removed during Protected Area construction between late 1980 and late 1982. The fate of the 

removed asphalt is not known (EG&G, 1990~). 
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Because of the small quantities of material believed to have been released during the incidents 

described above, the cleanup efforts undertaken at the time of these incidents, and disturbance 

of the areas affected by construction activities and paving, it is recommended that IHSS 172 be 
redefined to exclude those portions of the roadway subsequently removed. These include Central 

Avenue between Eighth and Tenth Streets (approximately 1,050 linear feet) (DOE, 1992a) and 

Sixth Street between Sage Avenue and the Protected Area perimeter road (approximately 320 

linear feet) (EG&G, 199Oc). 

2.3.22 IHSS 173 - Radioactive Site - 900 Area (Storage Vaults near Building 991) 

This IHSS (Figure 2-25) is associated with storage near Building 991. It originally encompassed 

Building 991 and associated underground storage vaults (or tunnels) 996, 997, 998, and 999 

(these original plant structures have been in operation since 1952). The area lies within the South 

Walnut Creek drainage, primarily on the south-sloping north side of the drainage (EG&G, 1990~). 

The south dock of Building 991 is located on the west side of the building and is a loading 

facility for the tunnels. Small parts and equipment were washed in the dock area. Final products 

containing plutonium and uranium were shipped from the dock, but no raw products were 

involved in the operations ongoing within Building 991. Acetone, perchloroethene, and 

trichloroethane were solvents used within the building (DOE, 1992a). 

0 

Building 991 was the first active building at the RFP and was used for storage and 

loadinglunloading of finished products. According to former RFP employees, the "south Dock" 

is actually located on the west side of Building 991, and is referred to as "south" because it is 
located south of the tunnels to Buildings 996 through 999, to and from which loadinghnloading 

operations were being conducted. According to former RFP employees, the dock and courtyard 

were often washed down with water, which could seep into cracks and the edge of the asphalt 

@ (Appendix B). 
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Cleaning of depleted uranium parts was conducted in the courtyard of Building 991, which is 

located on the west side of the building near the dock, in the late 1950s and early 1960s. 

Acetone and solvents were used for cleaning of parts and the spent cleaning solutions were stored 

in drums and removed for disposal. Spills and water could have drained into storm drains. 
These washing activities were conducted along the north wall of the asphalted courtyard 

(Appendix B). 

The storage vaults and tunnels associated with Building 991, Buildings 996 through 999, are used 
for storing finished uranium, plutonium, and beryllium parts prior to off-site shipment. The 

frnished product was not considered radioactive because the components were plated with nickel. 

The vaults have reportedly been subject to Miltration of groundwater. The structural integrity 

of the vaults was compromised during construction of Building 771, due to heavy equipment 

driving over the ma. According to newspaper articles, water is entering the tunnels through 

fractures in the walls, ceiling, and floors (Appendix B). 

0 

Results of a Radiometric Survey, performed at the RFP during the late 1970s and early 1980s, 

indicate no extremely contaminated areas (stated to be 500,000 to 1,000,000 pCi/g) around the 
south dock of Building 991 (Appendix B). According to CEARP Phase I, routine surveys of the 

vaults have indicated that they are free of radioactive contamination, with the exception of tunnel 

996 which might be slightly uranium infiltrated. Final products containing plutonium and 

uranium were shipped from the dock (DOE, 1992a). 

Information developed on the unit for this study indicates that the location of IHSS 173 presented 

in the IAG is inaccurate. The IAG indicates the entire building and the area over the tunnels and 

vaults should be included in the IHSS primarily because of the age of the structures. Even 

though there was no documentation found indicating potential for contamination of the area, it 

is believed from interviews with retired RFP personnel involved with the activities of this area 

that the south dock would have a greater probability than the building or vaults of being 
0 
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potentially contaminated. The south half of the building was used for offices and the north half 

for laboratories and research. 

The IAG boundary for this IHSS includes all of Building 991 and its surrounding areas. 

Contaminated area underlying and surrounding the vaults and tunnels of Building 991, as well 

as the building itself, will be remediated as Under Building Contamination (UBC) 991 as 

indicated in the frnal Historical Release Report of June 1992; therefore, it is proposed that this 

IHSS inciudes only the dock area. This proposal was made in the HRR (DOE, 1992a) and 

accepted by the regulatory agencies (Appendix B). 

The surface around Building 991 is paved, receives moderate to heavy traffic, and is enclosed 

by a security fence. This area has been paved for over 20 years; the pavement has been 

disrupted at times by construction and was extended to encompass Building 984, just south of 

991, which was built in the 1980s. 
@ 

2.3.23 IHSS 184 - Radioactive Site - Building 991 Steam Cleaning Area (near Building 992) 

The Final HRR report states that an area southwest of Building 991, near Building 992, was used 

between 1953 and 1978 to steam clean radioactively-contaminated equipment and drums. The 

rinse water was collected in a sump for treatment in the RFP’s process waste system (DOE, 
1992b). Building 991 personnel indicated that steam cleaning was done in an area within the 

southwest comer of the Building 991, not beside the guard shack or elsewhere outside the 

building. This was discontinued around 1969 when new cleaning facilities became available. 

The area was used to clean stainless-steel containers needed to ship materials to other U.S. AEC 

(now DOE) facilities. Although these containers were returned empty to Building 991 by the 

other facilities and were steam cleaned prior to reuse. It was reported in CEARP Phase 1 that 

some of the equipment may have been radioactively contaminated. The cleaning was done on 

a concrete floor which is still in place. Wash water ran into an outside drain which flowed south 
r3) 
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and east beneath pavement before emptying into an unlined ditch just southeast of the building. 

Although not included within this IHSS, the 400 lineal feet downstream (east of the IHSS) will 

be investigated utilizing radiation surveys and possible sediment sampling. The drain system is 

also still in place (EG&G, 199Oc). 

CEARP interviewees recalled that there was a small contaminated sot on the ground that was 

cleaned up (Appendix B). Approximately 3 feet were excavated during cleanup. It was stated 

that this occurred on the north side of Central Avenue, southwest of Building 991; however, the 

exact location was not stated. Many spots of contamination had been detected in the past in soil 

along Central Avenue in this area due to the presence of the Mound, Trench No. 1, and Oil Burn 

Pit No. 2. It is unlikely that the 3 feet of contaminated soil was associated with the steam 

cleaning activities. Building 99 1 personnel indicated that s t em cleaning was discontinued prior 

to the aerial photo dated 1971 (EG&G, 199Oc). 

IHSS 184 was originally defined as a 50- by 50-foot area near Building 992, just southwest of 

Building 991 (EG&G, 1990~). Information provided by Doty & Associates in June 1992 

(Appendix B), indicate that the boundaries of this IHSS are approximately 55 by 75 feet located 

south of Building 991. According to Doty & Associates more recent work, August 31, 1992 

(Appendix B), no documentation exists that delineates the location of washing activities; 

however, the paved area between Building 992 and the south dock may have been used for steam 

cleaning. Therefore, it is proposed to extend the IHSS boundaries to include the paved area 
(Figure 2-25). 

2.3.24 IHSS 188 - Acid Leak (Southeast of Building 374) 

This MSS is related to a 1983 incident recalled by CEARP inaviewees in which a 55-gdon 

drum containing nitric and hydrochloric acid leaked near the east gate of Building 374 (DOE, 
1992a). It is likely that the mixture was a waste metal leaching solution originating from the 400 
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Area which suggest that it might have contained some trace heavy metals. According to the 

CEARP Phase I Document, no environmental hazard should remain (DOE, 1992a). 

There is a dock located in the southwest comer where Building 371 and Building 374 intersect. 

This is the area where this site should be located. Plate 2 (DOE, 1992a) reflects the change from 
the IAG map which had this site located south of Building 374. The dock normally handles 

drums of this type and contains a sump capable of handling a spill of this she; therefore, the spill 

must have occurred on the ground next to the building. The surface was flat and unpaved at the 

time of the acid leak and was later paved in the mid-1980s. 

Recent investigations have found no documentation regarding the incident or cleanup activities. 

The incident is not mentioned in the "Summary of Events or Environmental Analysis Weekly 
Highlights" for the 1983 time frame. Additionally, there were no event-specific reports found 

which detaii the incident. Employees who were in positions to have responded to such an 

incident do not recall this incident and state that they knew of no reason why a drum containing 

acids would have been in the area of Building 374 (Appendix B). 

@ 

IHSS 188 was originally an area of unspecified size southeast of Building 374. HRR information 

indicates that the site should be closer to Building 371 and 374 than is indicated in the IAG 

(DOE, 1992b). The current location and dimensions (approximately 65 by 110 feet) are shown 
on Figwe 2-26. 

2.4 NATURE AND EXTENT OF CONTAMINATION 

The description of the nature and extent of contamination presented in this subsection is based 

on historical reports, review of historical photographs, site visits, interviews with former and 

present RFP employees, and review of analytical data obtained from the Rocky Flats 

Environmental Database System (REDS). Appendix F contains all available analytical data for 
a 
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surficial materials (Le., artificial fill and alluvium), bedrock, and groundwater samples from wells 

and boreholes discussed in this subsection. Analytical data from RFEDS for surface water and 

sediment samples from monitoring sites relevant to OU8 are presented in Appendix G. Validated 

data are identified in the tables in these appendices and in the summary tables in this subsection 

by a V (validated and valid), an R (validated and rejected), or an A (validated and acceptable 

with qualifications). The designation J indicates that data are present but below the detection 

limit, and B indicates that the constituent was also detected in laboratory blanks. Validated data 

were validated according to the guidelines in Section 3 of the QAPjP. 

Analytical data from RFEDS for the area in and around OU8 are limited, and much of the 

analytical data have not been validated. The quality of the unvalidated data is unknown and is 
included here for planning purposes only. Without the unvalidated data, the amount of data 
available would not be sufficient for making initial decisions regarding the nature and extent of 

contamination or for determining the number and locations of sampling points for the RFI/RI. 

@ 

As noted on the summary tables presented in this subsection, the concentration units indicated 

in RFEDS for several constituents appear to be incorrect. Where such discrepancies were 

apparent, the units reported are those indicated in RFEDS, but it is noted that the units appear 

to be incorrect. No attempt was made to resolve these apparent discrepancies during the 

preparation of this Work Plan. 

Analytical data presented in this subsection are compared to background data to characterize the 

nature and extent of contamination. The background data discussed in this subsection are those 
provided in the Background Geochemical Characterization Report for 1989 (EG&G, 1990b). The 

Background Geochemical Characterization Report identifies separate environmental media, and 

through statistical analyses provides background concentrations for each media, or group of 
media. In that report, where sufficient data were available, tolerance intervals were calculated 

for each parameter. When there was an insufficient number of samples or an insufficient number 
@ 
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of detectable concentrations for a given constituent for the calculation of tolerance intervals, the 

Background Geochemical Characterization Report provides the maximum detected value. The 

analytical data obtained for OUS were compared to the upper tolerance limit (or both upper and 

lower tolerance limits for pH) or the maximum detected concentration for each parameter to 

determine if the concentration exceeded background. In addition, when the upper tolerance limit 

was exceeded the concentrations were compared to the maximum concentration detected in 

background samples as an additional indicator of whether the concentration detected may be 

evidence of a release to the environment. When the pH of a sample was greater than the upper 

tolerance limit or less than the lower tolerance limit it was also compared to the range of 

background values. 

Background data for media relevant to the discussion of the nature and extent of contamination 

associated with OU8 are summarized in Tables 2.3 to 2.6. For the purposes of this discussion, 

analytical data for surficial materials identified as artificial ffl on borehole logs were compared 

to background data for North Rocky Flats Alluvium. Regardless of whether borehole logs 

identified bedrock as being weathered or not, all bedrock data were compared to the background 

concentrations for weathered bedrock. 

0 

2.4.1 Contamination in the Vicinity of MSSs Within OUS 

Subsections 2.4.1.1 through 2.4.1.24 discuss the nature and extent of contamination associated 

with each IHSS within OU8. These discussions are based primarily on the documented events 

related to each release within an MSS and the available analytical data for borehole and 

groundwater samples. Data on surface-water and sediment monitoring are generally not discussed 

on an MSS-specific basis due to the fact that the monitoring locations for these media are such 
that contamination attributable to individual MSSs cannot be defined. Summaries of the data 

available for these media are provided in Subsection 2.4.2. 0 
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The analytical data for wells that were completed as piezometers are limited to borehole samples 

taken when the wells were drilled. Figure 2-27 is a map of the wells and boreholes in the 

vicinity of OU8 showing those for which analytical data were requested from RFEDS and the 

types of data available for each well. The data available for each well discussed in the following 

subsections are included in Appendix F and are summarized in tables presented in the following 

subsections. Each of the summary tables provides data for those constituents that were detected 

in concentrations exceeding background, and only above- background concentrations are provided 

for each constituent. 

Groundwater data relevant to each IHSS were selected primarily based on the direction of 

groundwater flow indicated by the high and low water table maps in Figures 1-27 and 1-28. 

Control for the potentiometric surface shown in those maps is lacking in several locations 

because of the lack of water level measurements in those locations. In these instances, wells 

were also selected for this evaluation based on plausible alternative interpretations of the water 

table configuration in those locations. 

It should be recognized that all of the conclusions in the following subsections are tenuous in that 

they are based upon data of insufficient quantity and quality. The wells and boreholes discussed 

in these subsections were not installed for the purpose of defining the nature and extent of 
contamination associated with the individual OU8 IHSSs. Thus, the wells and boreholes are not 

ideally located for such a purpose and are often not sampled for the constituents of interest to 

a particular IHSS. In addition, most of these wells and boreholes are located downgradient from 
more than one OU8 IHSS as well as other potential sources of contamination not addressed by 

this Work Plan. 
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2.4.1.1 IHSS 118.2 - Solvent Spills West of Building 730 

Recent information indicates that IHSS 118.1, which consists of a 5,000-gallon underground 

carbon tetrachloride storage tank, is defined by a 30- by 13-foot area located adjacent to the east 

side of building 701 (Figure 2-3). In the 1970s, tank overflows of either trichloroethene (TCE) 

or carbon tetrachloride occurred during filling operations as discussed in Section 2.3.1. The 

practice at that time was to flush the affected areas with large volumes of water. Additionally, 

what has been described as a "considerable" quantity of TCE andlor carbon tetrachloride leaked 

into the sump and was subsequently pumped out and onto the ground (DOE, 1992b). 

In March of 1976, a small amount of leakage from the pipes in the tank pit was evident. During 

this time, Health Sciences was continuing monitoring for airborne carbon tetrachloride in a pipe 

installed beneath the end tank. Industrial Hygiene reported that March air samples were typically 

averaging 10 mg/l of carbon tetrachloride when in Febmary 1976 they found no indications of 

problems with the tank itself. During the month prior to April 15, 1976, the average 

concentration rose to near 2,000 mg/l of carbon tetrachloride. It was speculated that the tank or 

its associated pipes in the sump could have been releasing the carbon tetrachloride into the 

ground (DOE, 1992b). 

@ 

During these winter and spring months, there were documented efforts to stop the leakage from 
the pipes. Documentation was found which detailed the cleanup of spilled liquid, including that 

pumped onto the ground (Appendix B). 

As stated in Subsection 2.3.1, on June 18, 1981, the tank failed, releasing carbon tetrachloride 

into the sump. The sump subsequently pumped some of the liquid out onto the ground surface. 

Temporary storage tanks were to be obtained to collect the liquid. No documentation was found 

which details the actual use of temporary storage tanks. The tank was subsequently removed 
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following this failure. One Building 776 employee present at the time of the tank's removal 

recalled that it appeared sound with no obvious leaks or significant corrosion (Appendix B). 

Documentation was not found of monitoring or sampling programs undertaken to determine the 

nature and extent of contamination potentially associated with this MSS. TheR are no wells or 

boreholes in the vicinity of the MSS in the upgradient or downgradient directions. The nearest 

upgradient well is P214689 which is located approximately 1,150 southwest of the IHSS Figure 

2-27). This well was drilled in 1989 and completed as a piezometer in the alluvial aquifer. The 

nearest wells to this IHSS are wells P209189 and P209389, completed in bedrock, and well 

P209289, an alluvial well. All three wells are located approximately 320-470 feet east-northeast 

of the IHSSs. According to the water table maps presented in Figures 1-27 and 1-28 in Section 

1, these wells are not located directly downgradient of IHSS 118.1. However, as discussed in 
the following paragraphs, due to the nature of the compounds believed to have been released 

from this MSS and geologic and hydrogeologic conditions. in the vicinity of the mss, the 

potential exists for these compounds to have migrated to these well locations. 

@ 

Groundwater elevation measurements near this site are limited. The following discussion is based 

on two nearby wells, P209389 and P209289, both of which indicate a hydraulic connection of 

the surficial material with the underlying Arapahoe sandstone. This hydraulic connection may 

exist at the IHSS and if so provides a pathway €or contaminant transport into the bedrock aquifer. 

Water levels in wells P209389 and P209289 rise to within 12 feet of the ground surface. These 

two wells are completed at different depths, one higher stratigraphically and open to both the 

surftcial material and the sandstone; the other lower stratigraphically and open only to the 

sandstone. The second well's water levels are lower than the first, indicating a vertical hydraulic 

gradient. Given that the surficial material underlying this IHSS is of a coarse nature and of a 

relatively high permeability, and the quantity and geochemical nature of the chemicals believed 

to have been released to the swficial materials (carbon tetrachloride and TCE, both of which are 

dense non-aqueous phase liquids (DNAPLs)), it is possible that the groundwater has been 
0 
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impacted. If these compounds have entered the alluvial aquifer, they may migrate along the 

surface of the pre-Rocky Flats Alluvium pediment surface (Figure 1-26) to the location of these 

wells. 

Analytical data for well P214689 are limited to analyses of VOCs, metals, inorganic constituents, 
and radionuclides in surficial material and bedrock samples taken during the drilling of this well 

in September 1989. Sampling and analysis of groundwater have not been performed at this well. 

Due to the distance between this well and MSS 118.1, the possible other sources of 

contamination between this well and the MSS, and the lack of groundwater monitoring data from 

this well, the available data for this well are of limited use in defining the nature and extent of 

contamination associated with MSS 118.1. 

0 Borehole samples were collected from wells P209189 and P209289 during drilling (Figures 2.7 

and 2.8). Groundwater samples have been collected quarterly from well P209189 since 

September 1989 (Figure 2.9). Analyses of groundwater from well P209289 have been limited 

since that well is dry during most times of the year. The only analytical data for groundwater 

from this well are the results of the analysis of one sample of groundwater taken on May 31, 

1991. The only analytical data available for well P209389 are the results of inorganic analyses 

of groundwater samples collected quarterly since September 1989. Nitrate/nitrite and sulfate were 

detected in concentrations exceeding background, but the concentrations of sulfate detected were 

less than the maximum background concentration. 

The only VOC detected in borehole samples from well P209189 was methylene chloride. With 

the exception of the concentration in one sample of bedrock, methylene chloride was detected 

in concentrations less than the method detection limit. Laboratory blank contamination with 

methylene chloride was not indicated for any borehole sample from this well. Acetone was also 

detected in several samples, but contamination of laboratory blanks was indicated for those 
samples. Aluminum, arsenic, barium, calcium, lead, potassium, and vanadium were detected in 

e 
Phase I RFYRI Wort Plan 
Operable Unit No. 8 2-44 

Find 
Deamba 1.1992 



a ENVIRONMENTAL RESTORATION PROGRAM Manual: 21 100-WP-OU8.01 
Section No.: 2.0. Rev. 2 Phase I RFI/RI Work Plan 

Operable Unit No. 8 
700 Area 

Page: 45 of 143 
Effective Date: December 1, 1992 

~ ~~~~~~ ~~~~ ~ 

surficial materials in concentrations exceeding their respective upper tolerance limits, but none 

were detected in borehole samples in concentrations greater than maximum background 

concentrations. The only metal that exceeded background in samples of bedrock was arsenic. 

The concentrations of arsenic, however, did not exceed the maximum background concentration 

for weathered bedrock. Only one sample of surficial materials was analyzed for radionuclides. 

The levels of gross alpha, radium-226, tritium, uranium-233,234, and uranium-238 in this sample 

exceeded background, but only gross alpha, tritium, and uranium-238 were detected in 

concentrations greater than maximum background concentrations for alluvium. Plutonium- 

2391240 and tritium were detected in concentrations exceeding background in all samples of 

bedrock from this well analyzed for these isotopes. 

Several VOCs were detected in samples of surficial materials and bedrock from well P209289. 

Benzene, chlorobenzene, methylene chloride, toluene, and TCE were detected in samples of both 

sdicial materials and bedrock. Most of these compounds were detected in concentrations less 
than detection limits and laboratory blank contamination for these constituents was not indicated. 

With the exception of methylene chloride, the only samples of surficial materials that contained 

these compounds were those taken immediately above the alluvium-bedrock contact. Acetone, 

chloroform, and 1,l-dichloroethene (1,l-DCE) were also detected in samples of surficial 

materials. Laboratory blank contamination for these constituents was not indicated. Metals 

detected in concentrations greater than background were arsenic, barium, copper, manganese, and 

zinc in suficial materials, and arsenic, beryllium, iron, and zinc in bedrock. None of the 

concentrations of metals detected were greater than their respective maximum background 

concentrations. Americium-24 1, radium-226, tritium, uranium-233,234, and uranium-238 were 

detected in above-background concentrations in samples of surficial materials. The 

concentrations of americium-24 1 and tritium exceeded maximum background concentrations. 

Analysis of radionuclides was not performed on bedrock samples. 
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Groundwater samples from well P209189 have contained a number of VOCs including carbon 

tetrachloride, chloroform, 1,l-dichloroethane (1,l-DCA), 1,2-dichloroethane (1,2-DCA), 1 ,l-DCE, 

1,2-dichloroethene (1,2-DCE), perchloroethene (tetrachloroethene, PCE), and TCE. The 
concentrations of these compounds detected are generally less than method detection limits. 

Many of these compounds, 1,l-DCA, 1,2-DCA, 1,1 -DCE, and 1 ,2-DCE, are degradation products 

of PCE and TCE (Figure 2-28). Calcium and iron have been detected in concentrations 

exceeding background in groundwater from this well, however, the concentrations of calcium 

detected have all been less than the maximum background concentration. Magnesium was also 

detected at a concentration greater than background on one occasion. Americium-241, cesium- 

137, plutonium-239/240, radium-226, and tritium have been detected in groundwater samples in 

concentrations exceeding background. Cesium- 137 and radium-226 concentrations have exceeded 

background only once each. Bromomethane and chloroform were detected in the one sample of 
groundwater from well P209289. This sample was not analyzed for metals or radionuclides. 0 
Analytical data indicate that releases from IHSS 118.1 may have impacted groundwater. This 
conclusion is tenuous in that it is based upon data of limited quantity and quality. Data on soil 

and groundwater conditions at the IHSS site and immediately upgradient and downgradient from 
this IHSS are lacking and are needed in order to define the source of the contaminants detected 

in wells near the IHSS and to further define any possible hydraulic interconnection that may exist 

in this area. As discussed above, the data available for well P214689 is of limited use in 

establishing upgradient conditions at this time due to the considerable distance between this Well 

and the MSS and due to the lack of data for groundwater from this well. The data available for 

this well may be useful in future investigations when establishing upgradient conditions for this 

and other IHSSs. 

Borehole sample and groundwater data from wells P209189 and P209289 indicate that a wide 

variety of VOCs have impacted soils and groundwater in the vicinity of these wells. In addition 

to the detection of carbon tetrachloride, the detection of WE, TCE, and a number of degradation 
a 
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products of these compounds in groundwater is notable. These data indicate that the possibility 
that TCE may have been released during the documented spill cannot be ruled out at this time. 
Several metals and radionuclides have been detected in concentrations exceeding background in 

borehole and groundwater samples from these wells. There is no history of the release of these 
types of materials from IHSS 118.1, but additional data are required to determine if the 
concentrations detected are indicative of contamination and the source(s) of such contamination. 

2.4.1.2 IHSS 118.2 - Solvent Spill South End of Building 776 

IHSS 118.2 is related to solvent spills from an above-ground carbon tetrachloride tank adjacent 
to the north side of Building 707 (Figure 2-4). As presented in Subsection 2.3.2, IHSS 118.2 has 

dimensions of approximately 30 feet by 20 feet. 

0 
&greasing solvents which may have been stored in the organic solvent tank include carbon 
tetrachloride, petroleum distillates, benzene and dichloromethane paint thinner, l , l , l-  

trichloroethane (TCA), and methyl ethyl ketone (MEK) (2-butanone). Solvent held in the carbon 
tetrachloride tank is used in Buildings 776 and 707. 

In addition, leaks, spills, and overflows of unknown quantity have occurred from the tank during 
routine filling operations. Table 5 of the ZAG indicates that elevated gamma radiation was 
detected at IHSS 118.2. This elevated level has been attributed to contamination from other 
nearby sources. 

No wells or boreholes are located in the immediate vicinity of this MSS. The nearest upgradient 
well is P214689 which is located approximately 900 feet southwest of the IHSS (Figure 2-27). 

As discussed in Subsection 2.4.1.1 for IHSS 1 18.1, the data available for well P214689 are of 
limited use at this time for defining the nature and extent of contamination associated with this 

IHSS due to the separation between the well and the IHSS and the lack of groundwater data for 
a 
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this well. The nearest downgradient wells, 2386, completed in bedrock, and 2486, completed in 

alluvium, are located approximately 450 feet to the east-northeast (Figure 2-27). Groundwater 

samples from well 2386 have been collected quarterly since March 1987. A summary of the 

analytical data for these samples is presented in Table 2.10. The only analytical data available 

for well 2486 are the results of the analysis of VOCs and inorganic constituents in one 

groundwater sample collected on June 12, 1991. No VOCs were detected and nitraWnittite 

concentrations exceeded background in this sample. 

The two wells downgradient of this MSS provide some information on the hydrogeologic 

conditions that may exist at the IHSS. The surficial materials are underlain by Arapahoe 

Formation claystones and silty claystones. There is 8.2 feet of gravel above bedrock in well 

2386 and 7.2 feet of clayey gravel, caliche, and clay in well 2486. The surficial material is thin 

in both of these wells. Well 2486, open to the surficial materials, is dry most of the time. Given 

the hydrogeologic conditions which may exist at the MSS, it is not likely that a contaminant 

would have moved very far from the point of release. Solvents, such as DNAPLs, if they have 

been introduced to the groundwater, would most likely be found as isolated lenses in 

paleotopographic lows. 

@ 

Carbon tetrachloride, methylene chloride, trans- 1,2-dichloroethene (trans-l,2-DCE), and TCE have 

been detected in groundwater samples from well 2386. Carbon tetrachloride and TCE were 

detected in this well only one time each. Blank contamination with methylene chloride was 

indicated for one of the four samples that contained detectable concentrations of methylene 

chloride. Calcium concentrations in groundwater from this well routinely exceed the upper 

tolerance limit but do not exceed the maximum background concentration. No radionuclides have 

been detected in concentrations greater than background in groundwater from this well. Sulfate 

concentrations in groundwater samples from this well exceed the upper tolerance limit, but, with 

the exception of one sample, the concentrations are less than the maximum background 

concentration. 
0 
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Based on the limited amount of data available, it appears that groundwater in the vicinity of IHSS 
118.2 may have been impacted by releases from the IHSS. Although they have been detected 

only sporadically, the presence of a number of VOCs in groundwater downgradient from this 

MSS points to the need for further research into the types and quantities of materials that may 

have been released from this IHSS. Research into other possible sources of contamination in the 

vicinity and information regarding groundwater conditions immediately upgradient of the IHSS 

are also needed. 

2.4.1.3 MSS 123.1 - Valve Vault 7 Southwest of Building 707 

IHSS 123.1 consists of the area where Valve Vault 7 is located south of Sage Avenue (an area 

of approximately 40 by 40 feet), and also consists of the drainage ditch south of Sage Avenue 

and west of Ninth Street (Figure 2-5). Since the spill entered a pipeline at the intersection of 

Sage Avenue and Ninth Street, the MSS does not extend beyond this point. 

0 

The release consisted of process wastewater from the 800 and 400 areas, which historically has 
been known to contain uranium, solvents, oils, beryllium, nitric acid, hydrochloric acid, and 

fluoride. The transfer of liquid waste from the holding tanks at Building 881 was discontinued 

after personnel verified that wastewater was flowing out of Valve Vault 7. Temporary dikes 

were constructed to contain the overflow. A dam was constructed in the ditch east of the guard 

shack at Portal #1, and another dam was placed just west of Guard Shack 762. Drainage from 
the area was diverted to Pond B-1. Attempts were made to remove oil by using chemical 

absorbent bats. Environmental samples were taken from the vault and other areas of concern. 

Water was pumped out of the vault and the containment dikes and transferred to Waste 

Processing by tanker truck. Snow-melt water was retained in the ditch for several days and later 

transferred to Process Waste Storage (DOE, 1992b). 
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Based on information found in documents reviewed for the HRR, the HEUX states that this site 

has been mislocated on IAG maps by locating it in the same area as the OPWL valve vault 

several hundred feet to the north (Appendix B). The HRR suggests that based on this 

information, the proposed boundaries defining this MSS in the IAG be extended to include the 

storm runoff collection system ditch near Eighth Street and Sage Avenue and continue to the 

extent of Pond B-1 (Appendix B). 

Other than sampling that was performed at the time of the release, no documentation was found 

of monitoring activities that have been performed to assess contamination associated With this 
IHSS. The nearest upgradient sampling points are three piezometers completed in alluvium 

P213689, P214089, and P215789 (Figure 2-27). Borehole samples were collected from P213689 

and P214089 during drilling in 1989 (the data for these borehole samples are included in 
Appendix F). No borehole sampling was conducted during the drilling of well P215789. 

Groundwater samples have not been collected from these piezometers. The nearest downgradient 

well is alluvial monitoring well P218089, located approximately 400 feet northeast of the IHSS 

(Figure 2-27). Surficial material and bedrock samples were collected during the drilling of well 

P218089 (Table 2.11). Groundwater samples for analyses of VOCs were collected once during 

1990 and once during 1991. Groundwater samples for analysis of radionuclides were collected 

twice during 1990 and also during 1991 (Table 2.12). Inorganic constituents were also andyzed 

in several of these samples. 

a 

Acetone was detected in concentrations less than the detection limit in several borehole samples 

from well P218089. Contamination of laboratory blanks was not indicated for these samples. 

Methylene chloride was also detected in a sample of bedrock, but laboratory blank contamination 

was indicated for this sample. Metals detected in concentrations greater than background in 
surficial materials were barium, calcium, chromium, copper, lead, magnesium, vanadium, and 

zinc. The concentrations of these metals did not exceed the maximum background concentration 

for alluvium. Barium, calcium, and magnesium were detected in concentrations greater than 
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background in bedrock samples with only barium being detected in concentrations exceeding the 

maximum background concentration for bedrock. No inorganic constituents were detected in 

concentrations exceeding background in any sample. Borehole samples were not analyzed for 
radionuclides. 

The only VOC detected in groundwater from well €218089 was methylene chloride in a sample 

taken May 31,1990. No laboratory blank contamination with methylene chloride was indicated 

for this sample. Methylene chloride was also detected in another sample analyzed for VOCs, but 

laboratory blank contamination was indicated for this sample. Bicarbonate, chloride, 

nitratdnitrite, and sulfate concentrations have exceeded background concentrations on at least one 

occasion. Radionuclides detected at levels exceeding background Ievels in groundwater from this 

well were U-233,234, U-235, and U-238 in samples taken during 1990. Analysis of uranium 
isotopes was not performed on samples collected during 1991. Groundwater samples taken from 

this well have not been analyzed for metals. 

@ 

Based on the information that is currently available for borehole and groundwater samples from 

wells in the vicinity of IHSS 123.1, it is not possible to make any conclusions regarding the 

nature and extent of contamination potentially associated with the IHSS. The lack of data 

regarding groundwater chemistry upgradient of the IHSS and the insufficient quantity of data 

available for downgradient locations hinders any meaningful interpretation of the data that is 

currently available. It is possible that the above-background concentrations of uranium isotopes 

detected in groundwater samples from well P218089 during 1990 may be attributable to releases 

from this MSS, but analysis of groundwater upgradient of the MSS and additional analyses of 
samples from well P218089 would be required to substantiate such a conclusion. 
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2.4.1.4 IHSS 135 - Cooling Tower Blowdown - Northeast of Building 374 

During routine cooling tower operations, evaporation gradually concentrates dissolved solids in 

the cooling water. To prevent salt buildup, a portion of the water is removed and replaced with 

fresh water. This is done continuously in some RFP towers and as needed in others. The 

removed blowdown water is treated either in the RFP’s sanitary sewer system or in the waste 

treatment system, whichever is more convenient to the particulaf tower. The water typically 

contains a corrosion-inhibiting additive. Since the late 1970s, RFP has used phosphate for this 

purpose; prior to this time, a chromate additive was used. It is possible that prior to 1980, 

effluent from the cooling tower may have contained tritium, although it is not certain what the 

tritium source would be. Standard chlorine bleach or a similar biocide is also added to the water 

to prevent algae growth (DOE, 1992b). e 
Persons interviewed for the CEARP Phase I report indicated that areas north of the Building 374 

cooling tower were affected by blowdown water which may have contained chromates and 

algicides. The possibility exists that surficial materials in the vicinity of the tower may have 

been impacted by releases from the cooling tower. However, Building 374 personnel stated that 

blowdown water is routed through an underground pipe into the W ’ s  sanitary sewer system for 

treatment. They recalled no leaks or other incidents involving blowdown water from Building 

374. Any leakage or blowdown water from a source other than the underground pipe would be 
contained within the cooling tower building and would not affect soils around the tower (EG&G, 

199Oc). 

According to the HRR (DOE, 1992b) there is documented use of a Building 373 cooling tower 

pond (Figure 2-6). The first documented use was on June 12, 1981. The cooling tower was 

cleaned, and the slurry portion was pumped into a small retention pond. During the night, some 

of the water leaked through the dirt dike and gate valve and drained into Walnut Creek (DOE, 
1992b). Analyses of the cooling tower water and of Pond A-3 were conducted for phosphate, e 
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a compound added to cooling tower water as a rust inhibitor. The results indicated no detectable 

quantities of phosphate in either source. In December 1981, a new valve was installed at the 
pond in response to the leak (Appendix B). 

A June 1, 1980, photo indicates a pond-like structure north of Building 374. Utility drawings 

support this as the location of the cooling tower retention pond, indicating a "holding pond" 

where Tank 808A and Tank 808B are now located. The drawings indicate a sluice gate at the 

northeast comer of the pond with a connecting culvert extending in a northeasterly direction. It 

is possible that the leak mentioned above was able to flow through this culvert to North Walnut 

Creek (DOE, 1992b). 

No documentation was found of sampling activities that have been performed to attempt to 

detennine if contamination exists in the vicinity of this MSS. There are no monitoring wells 

located upgradient of the IHSS. Several piezometers, P114589, P114789, P114889, and P119389 

are located upgradient of the MSS, but no groundwater monitoring data is available from these 

locations (see Figure 2-27 for well P114789). Well 1986, an alluvial monitoring well, is located 

approximately 500 feet northeast of the MSS, and well 2186, a bedrock monitoring well, is 

located approximately 250 feet northwest of the IHSS (Figure 2-27). Both of these wells are 

downgradient of the IHSS. Groundwater samples from both of these wells were collected once 

during 1986 and quarterly since March 1987 (Tables 2.13 and 2.14). 

@ 

Trans-1,2-DCE, carbon tetrachloride, and methylene chloride have been detected in groundwater 

samples collected from well 2186. Acetone has also been detected in unquanaiable 

concentrations less than the method detection limit. Laboratory blank contamination with acetone 

and methylene chloride was also indicated for several samples from this well. Metals detected 

in concentrations exceeding their respective upper tolerance limits include aluminum, calcium, 

iron, nickel, and zinc. The concentrations of calcium and zinc detected, however, were all less 
than maximum background concentrations. Dissolved chromium concentrations in all samples 
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have been less than background. Gross alpha, gross beta, plutonium-239/240, radium-226, 

strontium-89,90, and uranium-235 have been detected in concentrations exceeding background 

in groundwater samples from this well. The concentrations of gross beta and uranium-235 have, 

however, been less than maximum background concentrations. Tritium has not been detected in 
groundwater fiom this well since monitoring began. 

Several VOCs, acetone, 1,l-DCE, trans-1,2-DCE, methylene chloride, PCE, l,l,l-TCA, and TCE, 

have been detected in groundwater samples collected from well 1986. The detection of these 
compounds has been sporadic, with many only being detected once (Table 2.13). Calcium, iron, 

magnesium, manganese, and sodium concentrations in this well generally exceed their respective 
upper tolerance limits. The concentrations of calcium, magnesium, and sodium are typically less 

than maximum background concentrations. Barium and nickel have also been detected in 

concentrations greater than background on one occasion each. Chromium has not been detected 

in concentrations exceeding background in this well. Gross beta, plutonium-239/240, strontium- 

89,90, and uranium-233,234 concentrations in groundwater from this well have also exceeded 

background concentrations. Gross beta and tritium were detected once each in concentrations 

exceeding background. Tritium has generally not been detected in samples from this well. 

Inorganic constituents detected in concentrations exceeding background include bicarbonate, 
chloride, and sulfate. 

@ 

Due to the insufficient quantity and quality of data currently available, it is not possible to 
attribute the contamination detected in wells 1986 and 2186 to possible releases from MSS 135. 

With the exception of one sample from well 1986 that contained an above-background 

concentration of tritium, none of the constituents believed to have been released from this IHSS 

(chromium, phosphate, and tritium) have been detected in groundwater from wells 1986 and 

2186. Analysis of phosphate in these wells has not been performed. The lack of information 

regarding upgradient groundwater quality and the presence of other potential sources of 0 
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contamination in the vicinity of these wells limits the usefulness of the existing data in 

determining the nature and extent of contamination associated with this MSS. 

2.4.1.5 MSS 137 - Cooling Tower Blowdown - Buildings 712 and 713 (IAG Name: Building 

774) 

Buildings 712 and 713 are both cooling tower facilities associated with Building 776 (Figure 2- 

7). Cooling tower water is made up of filtered, untreated raw water from the on-site raw water 

reservoir. Water is removed from the cooling tower system from blowdown and drift. Drift 

water is water that is released to the atmosphere and sprayed to the ground surrounding the 

tower. Water is periodically blown down to maintain a specifred range of total dissolved solids. 
A calculation done in the 1980 Environmental Impact Statement estimated that approximately 

4,000 pounds of solids per year may be carried with the drift water and deposited on the 

surrounding soil. This value is a total from all of the cooling towers on site. Due to the age and 

use of these cooling towers, it is estimated that the ground surrounding and between the cooling 

towers has been impacted by the cooling tower water from drift, blowdown, and leaks. These 

cooling towers do not receive recondensed evaporator water from Building 774 (DOE, 1980). 

@ 

Chemicals were added to the cooling tower water for the prevention of biological growth, 

corrosion, scaling, and other effects that can foul heat-transfer surfaces and degrade performance. 

Prior to approximately 1976, chromates were added as a rust inhibitor (Appendix B). After that 

time, the use of chromates was reduced plantwide due to pressure from EPA regarding the release 

of chromates to the environment. Sodium silicate has been used in cooling tower water as a 
corrosion inhibitor (DOE, 1980). 

Interviewees for CEARP mentioned a release of cooling water south of Building 774 that flowed 

northward into North Walnut Creek. This water contained 50 mg/l total chromium. It is @ 
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speculated that they were recalling a release from the Building 779 cooling tower in December 

1976 (DOE, 1992b). 

Prior to the early 1970s, it was routine for the cooling towers of Building 712 and 713 to blow 

down effluent onto the soil outside the building. The blowdown water evaporated, infiltrated into 

the soil, or flowed into the storm water culverts and pipes and was directed to North Walnut 

Creek. Since approximately 1974, the blowdown has entered the sanitary sewer lines and is 

treated at the sewage treatment plant (Appendix B). 

In September 1990, a leaking cooling tower behind Building 777 was checked by RCRA 

personnel. The cooling tower was reportedly releasing about 20 to 40 gallons per minute to the 

environment. It was unclear how long the leak had occurred prior to the RCRA response to the 

incident. The releases were caused by leaks from corroded sides of the cooling tower (Appendix 

B). 

It is believed that the cooling tower blowdown pipes leave the towers on their south sides (DOE, 
1992b). These pipes are considered the most probable source of any blowdown water 

contamination around the cooling towers. It is possible that surfkial materials in the vicinity of 

the towers have been impacted by releases of cooling water. 

In 1979, a project was implemented to upgrade cooling towers sitewide. The project included 

the collection of samples for determination of subsequent waste disposal as a result of demolition 

of some of the cooling towers. Buildings 712 and 713 were included in the study. Materials 

sampled included wood siding and soil samples. The results of the sampling indicated that none 

of the materials qualified as toxic or hazardous material based on EPA guidance and extraction 

tests. Therefore, material removed for the upgrades was disposed of in the present on-site landffl a (IHSS 114) (Appendix B). 
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No documentation of sampling activities associated with releases from IHSS 137 was found. 

There are no wells located upgradient of this IHSS. The nearest downgradient wells are P209289 

and P209389. The data available for these wells were presented in Subsection 2.4.1.1 for IHSS 

118.1. Based on the current understanding of the material released from this IHSS, these data 

do not indicate any contamination that would be attributable to this IHSS. Chromium was not 

detected in borehole or groundwater samples taken from these wells. Several VOCs and 

radionuclides have been detected in borehole and groundwater samples from these locations. It 

appears that the VOCs detected may be attributable to releases from other IHSSs such as IHSS 

118.1, however, additional data are needed to determine the source(s> of these compounds. These 

wells are also located downgradient of several other OU8 MSSs which may have contributed to 

the contamination detected. In particular, these wells are downgradient of IHSS 144(S) which 

may account for the above- background concentrations of radionuclides detected (see Subsection e 2.4.1.9). 

2.4.1.6 IHSS 138 - Cooling Tower Blowdown - Building 779 

IHSS 138 is defrned by two areas, one is a 50- by %-foot area east of Building 779 and north 

of Building 727 and the other is about a 10- by 20-foot area east of building 785 (Figure 2-8). 

On December 8, 1976, a leak occurred in an underground line connected to the original cooling 

towers (Appendix B). This encompasses the 50- by %-foot area. The leak discharged 

approximately 400 gallons of cooling tower effluent which were released into a storm sewer east 

of Building 779 and northwest of Building 727. At the time, it was stated that the spilled 

effluent drained toward Trench No. 5. Trench No. 6 was a part of the original surface water and 

shallow groundwater collection system north of the solar ponds (Appendix B). 

Utilities personnel at RFP recalled that the 1976 spill occurred when an underground cooling 

tower water line broke east of Building 779 and adjacent to the northwest of Building 727. The 

cooling tower water was sampled following the incident and found to contain 50 mgfl total 
(I) 
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chromium and approximately 3,000 d p d  alpha activity. The ruptured line was excavated and 

repaired. The cooling tower water line which ruptured in the incident was removed when the 

original cooling towers were replaced (DOE, 1992b). A FIDLER survey was conducted along 

the water course of the spill. No readings above background were observed. Additionally, soil 

samples were taken in the area and submitted for analysis (Appendix B). The results of the soil 

samples are not known. Samples were also reportedly collected daily from Trench No. 6; 

however, the sample analyses are not known (Appendix B). 

On December 8, 1990, an estimated 1,000 gallons of cooling tower water overflowed from the 

Building 785 Cooling Tower Number 2 onto the ground. The event occurred when the sump 
filled and water backwashed into the cooling tower and spilled out of the fan on the east side of 

the structure. The spray from the backwash extended no more than five to six feet east of the 

building according to utilities personnel in Building 779 (Appendix B). The released water was 

sampled and was known to contain "Nalco 2826," an inorganic, phosphate rust inhibitor. An 

Occurrence Report prepared after the incident indicated that a sample was taken for analysis; 

however, it was not stated if it was a soil or water sample. The results of the sample analysis 

are not known. There is no documentation to describe clean-up efforts for this spill (DOE, 
1992b). It is possible that surfcial materials in the vicinity of the tower have been impacted by 

such releases. 

@ 

Other than sampling that occurred at the time of the releases from this IHSS, no documentation 

was found regarding sampling activities that may have been conducted to define the nature and 

extent of contamination attributable to those releases. The nearest downgradient sampling points 

are bedrock groundwater monitoring wells 2586, P207589, and P209089, and alluvial monitoring 

well 2686 (Figure 2-27). Groundwater samples have been collected from well 2586 on a 

quarterly basis since March 1987 (Table 2.15). The only data available for well 2686 are the 

analyses of inorganic constituents in groundwater. Chloride, nitratelnitrite, bicarbonate, and 

sulfate have been detected in concentrations exceeding background in this well. Borehole 
0 
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samples were collected from wells E07589 and P209089 during drilling (Tables 2.16 and 2.171, 

and groundwater samples have been collected from these wells on a quarterly basis since 1990. 

Table 2.18 provides a summary of the analytical data available for groundwater samples from 

well P209089. As discussed below, the data available for groundwater from well P207589 are 

limited. Wells 2386 and 2486 are located upgradient from IHSS 138. The data available for 

these wells are discussed in Section 2.4.1.2 for IHSS 118.2. 

Several VOCs have been detected in groundwater samples from well 2586. The compounds 

detected include acetone, benzene, carbon tetrachloride, chlorobenzene, trans- 1,2-DCE, 

cis- 1,3-dichloropropene, ethylbenzene, methylene chloride, styrene, toluene, and total xylenes. 

Aluminum, cadmium, calcium, chromium, copper, iron, magnesium, nickel, and strontium have 

all been detected in concentrations exceeding background. Sodium concentrations in groundwater 

from this well have also exceeded the upper tolerance limit, but are less than the maximum 

background concentration. Radionuclides detected in concentrations greater than background 

include gross alpha, gross beta, radium-226, strontium-89,90, and uranium-238. The 

concentrations of uranium-238 detected, however, are less than the maximum background 

concentration. Bicarbonate and sulfate concentrations in groundwater from this well have also 
exceeded background. 

@ 

Acetone, 2-butanone MEK, methylene chloride, and 4-methyl-2-pentanone were detected in 
borehole samples from well P207589. With the exception of the detection of methylene chloride 

and MEK in a few samples, blank contamination was indicated for all of these compounds. 

Metals detected in concentrations exceeding background in samples of surficial materials were 

barium, calcium, lead, magnesium, mercury, and strontium. In addition to exceeding their 

respective upper tolerance limits, the concentrations of mercury in one sample and strontium in 

several samples also exceeded maximum background concentrations. Arsenic, barium, calcium, 

chromium, copper, iron, lead, magnesium, nickel, vanadium, and zinc were detected in 

concentrations greater than background in bedrock samples. The concentrations of arsenic and 
0 
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vanadium exceeded maximum background concentrations. Nitratelnitrite concentrations in 
samples of both surficial materials and bedrock exceeded background. Borehole samples from 

this well were not analyzed for radionuclides. 

Groundwater samples from well P207589 have been analyzed only for VOCs and metals. No 

VOCs or metals have been detected in concentrations exceeding background in these samples. 

The only VOCs detected in borehole samples from weli P209089 were acetone and methylene 

chloride. Metals detected in concentrations exceeding their respective upper tolerance limits in 

samples of surficial materials were aluminum, cadmium, calcium, lithium, magnesium, 

manganese, mercury, and potassium. The of cadmium, lithium, mercury, and 

potassium detected also exceeded concentrations. Copper, lead, 

in bedrock samples, but all were 

less than maximum background 

background in samples of 1, plutonium-239, radium-226, 

@ magnesium, vanadium, and zinc 

detected in concentrations above 

and tritium. and uranium 238 were 

The concentration of the 

concentrations. The 

in a sample of 

were detected in 

was 

Acetone, chloroform, ethylbenzene, methylene chlo 

detected in groundwater samples from well 

toluene, and total xylenes have been 

shown in Table 2.18, laboratory blank 

for acetone and methylene chloride. 
@ 

contamination was indicated for several 
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Analyses of metals and radionuclides in groundwater from this well have been limited. The one 

sample analyzed for metals contained a concentration of calcium that exceeded the upper 

tolerance limit, but the concentration was less than the maximum background concentration. 

Chromium was not detected in this sample. Gross alpha, uranium-238, bicarbonate, and sulfate 

have also been detected in concentrations exceeding background. 

As discussed in Section 2.4.1.2 for IHSS 118.2, no radionuclides have been detected in 

concentrations exceeding background in groundwater from well 2386. Gross alpha and uranium- 

238 concentrations in groundwater from well P209089 have exceeded background. The quantity 

of data available for this well is limited. In addition, several radionuclides were detected in 
concentrations exceeding background in borehole samples from well P209089. These data 

indicate that releases from IHSS 118.2 may have impacted groundwater and soils. However, 

there are other MSSs, 150.6 and 150.8, that are also located upgradient of well P209089 which 

may have contributed to the contamination detected. In addition, other potential sources of 

contamination may exist in this area that are not included in OU8. Based on the data currently 

available, it is not possible to conclude how much of the contamination, if any, that has been 
detected in groundwater and soils downgradient of IHSS 138 is attributable to releases from this 

IHSS. 

a 

2.4.1.7 MSSs 139.1(N) and 139.1(S) - Hydroxide Tank Area - Buildings 771 & 774 

IHSS 139.1 consists of three separate sites, two sites which are identified as MSS 139.1(N), and 

one site which is identified as IHSS 139.1(S). The two sites identified as IHSS 139.1(N) are 

located north of Building 774. One of these sites consists of a sodium hydroxide tank and is 

adjacent to the north side of Building 774 (Figure 2-9), the other of these sites is located about 

80 feet north of the fvst site and consists of two large steam condensate tanks (Figure 2-9 and 

2-10). IHSS 139.1(S) is located south of Building 771 and consists of a potassium hydroxide 

tank (Figure 2-11). 
a 
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Of the two steam condensate tanks, the westernmost tank receives overflow and contained liquid 

from the bermed area around the NaOH tank. The easternmost tank receives overflow from the 

westernmost tank. These two tanks, T-107 and T-108, have riveted construction. Currently, 

there is standing water around the tanks. The bottoms of the tanks appear to be corroded, and 

there is rust on the tops and sides of the tanks (Appendix B). 

The two caustic tanks, a 5,400-gallon KOH tank south of Building 771 and a 6,500-gallon NaOH 

tank north of Building 774, have been subject to spills and leaks in the past (Appendix B). 

During the week ending May 5, 1978, a spill occurred during the routine filling of a caustic tank 

near Building 771. Neither the specific tank nor the quantity spilled was documented. The 

spilled caustic was contained by a dike below the tank and was not released to the environment. 

During March 1985, a pinhole-sized leak was found in the piping from the NaOH tank at 

Building 774. This leak occurred inside the building, "and probably did not contribute to the 

caustic material found on the ground in the pit surrounding the tank." Apparently, the leak had 

seeped along the uqderground pipe to the outside of the building. The leak was later repaired. 

The "caustic material found in the pit" was attributed to a poor sampling technique which allowed 

the valve to drip on the ground. It was estimated that during the 30-year history of the tank, 80 

to 100 gallons of caustics had spilled as a result of this method. The pit was to be cleaned out 

and lined in response to the problem. No documentation was found detailing the cleaning or 

lining of the pit (Appendix B). 

0 

In May 1985, a small leak was found at the fitting of a thermocouple in the NaOH tank north 

of Building 774. The caustics had solidified at the fitting, and therefore had not run into the pit. 

The fitting was repaired (Appendix B). 

0 On June 22, 1987, there was an overflow of NaOH during delivery operations to the "6,000- 

gallon" caustic supply tank north of Building 774 because of a faulty level indicator. (It is 
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believed that this was actually the 6,500-gallon NaOH tank.) Approximately 100 gallons of 

caustic material flowed into the bermed containment area of the tank and then drained to the 

caustic 'katch" tank, T-108. Due to cracks in and deterioration of the concrete berm, caustic 

seeped onto the road. Tank T-108 was also found to be deteriorating, and showed signs of 
seepage. In response to the incident, the one to two gallons that had seeped onto the road was 

diluted with water and rinsed off the road. Work orders to repair the cracks in the berm were 

initiated, and the work was completed on June 24. A job order was submitted to replace the 

deteriorating catch tank, T-108. The liquid in T-108 was sampled and was to be subsequently 

pumped to the sanitary sewer system or Building 774. The level indicator on the caustic tank 
was repaired (Appendix B). 

On November 13, 1989, approximately five gallons of twelve molar KOH was spilled when a 

vendor was refilling the holding tank near Building 771. Apparently the tank was overfilled and 

the extra liquid spilled into an earthen berm surrounding the tank. The KOH was absorbed with 

approximately 100 pounds of "oil dry," a chemical absorbent, and the contaminated soil and "oil 

dry" were placed in an 83-gallon salvage drum on hazardous waste Unit 1 (PAC 500-903). This 

0 

was shipped off site to either Nevada or Idaho based on its activity level. Soil samples were 

taken, and pH analyses were performed. It was determined that all KOH-contaminated material 

had been removed. The area was backfilled with new gravel. It is possible that the overflowing 

liquid Miltrated into the soil beneath Building 771 (Appendix B). 

There are limited data available that would assist in the defmition of the nature and extent of 

potential contamination associated with releases from IHSSs 139.1(N) and 139.1(S). The only 

well located near or downgradient from the site of the NaOH releases (IHSS 139 .10)  is well 

€919089, an alluvial well (Figure 2-27). This well is located adjacent to the NaOH tank near 

Building 774. Analytical data for well P219089 are limited to analysis of radionuclides and 

inorganic constituents in one groundwater sample collected in December 1989. Well P219189, 

a piezometer completed in alluvium, is located west-northwest of the tanks in this IHSS and is 
0 
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not downgradient of the IHSS. Borehole samples were collected from this well during drilling, 

but groundwater samples have not been collected from this well. Due to the lack of groundwater 

data for this well and the absence of wells downgradient of the MSS, the analytical data for this 

well is of limited use in defrning the nature and extent of contamination associated with this 

IHSS. 

All of the tanks in this IHSS are above the high water level elevation based on water level 

elevations recorded for wells P219089 and P219189 since their installation in 1989. At both 

wells the alluvial material is thin, from 8 to I1 feet. Relatively impermeable materials at shallow 

depths (Arapahoe Formation claystone at about 8.0 feet below the surface in well P219089 and 

clay at about 4.0 below the surface in P219189) most likely prevent a downward migration of 

potential contaminants and limit saturated thickness. As indicated by the high water level map 

for the uppermost hydrostratigraphic unit depicted in Figure 1-27, groundwater flows in a strong 

northerly gradient toward North Walnut Creek, essentially ridding the groundwater system of 

potential contaminants as seeps into the surface water system along the drainage valley walls. 

Standing water, described as currently existing around tanks T-107 and T-108, is most likely due 

to ponding of runoff which is held by low permeability surficial materials and does not reflect 

the level of the water table. 

0 

The pH of the one sample of groundwater collected from well P219089 exceeded the background 

Ph. Although a relatively high Ph in groundwater may be indicative of the release of NaOH, the 

lack of additional groundwater monitoring data from this well hinders a determination of whether 

this result represents actual groundwater conditions or may be spurious. Chloride and plutonium- 

2391240 were also detected in concentrations exceeding background. The concentration of 
plutonium-239/240 was, however, less than the maximum background concentration. Uranium- 

233,234 was also detected in this sample. Interpretation of this uranium concentration is difficult 

in that the background concentration of uanium-233,234 is based on the analysis of only one 

sample. 
0 
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The nearest wells to MSS 139,1(S) are ,the same as those discussed in Subsections 2.4.1.1 and 

2.4.1.2 for MSSs 118.1 and 118.2 (Figure 2-27). As discussed in those subsections, however, 

these wells are not located downgradient of these IHSSs. Due to the nature of the liquids 

believed to have been released from IHSS 139.1(S), it is unlikely that the liquids could have 

migrated to the locations of the wells discussed in Subsection 2.4.1.1 and 2.4.1.2. Any detectable 

residual impact to environmental media would likely be confmed to the immediate vicinity of the 

releases. 

2.4.1.8 IHSS 139.2 - Hydrofluoric Acid Tank Area (Building 714) 

MSS 139.2 consists of two horizontal, 1,300-pound HF cylinders, each with a 1,200-pound 

capacity, that are located in Building 714 (Figure 2-11). The hydrofluoric acid is delivered to 

the RFP in portable cylinders, which are replaced when empty. No open transfer of the acid 

takes place. The acid is piped to and used in Building 771 (Appendix B). 

@ 

During May 1971, there was a small vapor release from the hydrofluoric connection outside 

Building 771. No documentation was found which detailed a response to the release (Appendix 

B). 

During the week ending August 13, 1976, a hydrofluoric acid leak above Building 771 was 

repaired. Apparently the hoses had collected small amounts of the acid that appeared when the 

line was pressurized (Appendix B). 

It is improbable that the acid releases have had a residual impact on the air. There was no 

documentation of events that may have impacted the soil, surface water, or the groundwater. 

Additionally, it is improbable that there was impact on surface water or groundwater (Appendix 
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In addition to the above description of IHSS 139.2, there is a portable, refillable nitric acid 

dumpster located just north and west (approximately 25 feet) of the hydrofluoric acid storage area 

discussed in the IHSS 139.2 description. More precisely, the dumpster is located at the southeast 

comer of Building 771. It is possible that leaks and spills in the vicinity of the dumpster have 

impacted the environment. As stated in Section 2.3.8, this area is not part of an OU8 IHSS or 

PAC, but investigations are planned for a 10-foot area around the dumpster. 

According to Supervisor Investigation Report #87-7-771.1 - Acid Spill, there was a release of 

approximately 35 gallons of 12 normal nitric acid at the dumpster on July 1, 1987 (Appendix B). 

The c a w  was a leak in the supply hose. Neutralization was attempted by the use of potassium 

hydroxide flake and sodium bicarbonate. The following day, the soil was loosened and more 

sodium bicarbonate was added. An asphalt layer was discovered approximately 6 inches below 

the ground surface. The affected soil was removed to hazardous waste unit number 1 (PAC 500- 

903) or to IHSS 203. New road mix was to be placed on the asphalt pad (Appendix B). 
e 

The dumpster involved supplied nitric acid to the Building 771 chemical makeup area. The acid 

was delivered to the 218 tank farm near Building 444 by an outside supplier. One of two 

available dumpsters was picked up at Building 771, taken to the bulk supply, and filled by 

Building 774 Chemical Operators. The dumpster was then returned to Building 771. This 

process occurred on a daily basis when Building 771 was operational as a plutonium recovery 

facility (Appendix B). 

The nearest wells to this IHSS that may assist in evaluating the nature and extent of 

contamination associated with the IHSS are the same as those discussed in Subsection 4.2.1.1 for 

IHSS 1 18.1 (Figure 2-27). These wells, however, are not located downgradient of IHSS 139.2. 

There are no wells located downgradient of this IHSS. Any residual impact from these releases, 

if detectable, would likely be confined to the immediate vicinity of the MSS and would be 
unlikely to have impacted groundwater. 
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2.4.1.9 IHSS 144 - Sewer Line Breaks - Near Building 730, Tanks 776 A-D (IAG Name: 
Sewer Line Break) 

IHSS 144 consists of two separate sites, IHSS 1 4 4 0  (Figure 2-12) and IHSS 144(S) (Figure 2- 

13). IHSS 1 4 4 0  consists of four underground waste holding tanks located north of Building 

776 and east of Building 701, in a small structure identified as Building 730. These tanks are 

designated as Tanks 776 A through D. They were built in approximately 1956, and were taken 

out of service in the 1980s. They are now used as plenum deluge tanks and, therefore, would 

normally be dry (Appendix B). 

The tanks are concrete and are non-inspectable. Tanks 776 A and B are laundry waste holding 

tanks, and Tanks 776 C and D are process waste holding tanks. If tanks C and D overflowed, 

the excess liquid could drain into Tanks A and B, and vice versa. Therefore, it appears that 

volatile organic and semi-volatile organic compounds, metals, and radionuclides are potential 

contaminants. 

On approximately June 1, 1972, a revision of a Building 776 radiography vault floor drain was 

completed. Apparently, previous transfers of laundry waste water from Tanks 776 A and B 

resulted in backflow into the vault. The revision to the floor drain, involving relocation of the 

drain pipe connection, would allow the waste to be transferred at higher pressures (Appendix B). 

On June 7 or 8, 1972, the increased pumping rate during a transfer of laundry wastewater from 

Tanks 776 A and B to Building 995 caused suspension of high-level sediment in the tanks and 

pressurization of the sanitary waste line. The pressurization of the line caused a toilet and sink 

in Building 701 to overflow and a patch to rupture in the line east of the waste holding tanks. 

Due to the overflow of the toilet and sink, the toilet, sink, and floor of Building 701, as well as 

the ground east of the building, were contaminated. The patch that ruptured was apparently 

located between Buildings 777 and 779; this location has been designated as IHSS 144(S). Since 0 
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the exact location of the sewer line break between Buildings 777 and 779 is unknown, the 

boundaries of IHSS 144(S) include all of the alleyway. At the time of the incident, maintenance 

may have consisted of cleaning out a clean-out plug near Building 701, further increasing the 

potential impacts on the environment (Appendix B). 
i 

Activities of samples taken from the toilet bowl in Building 701 were as high as 136,000 pCifl 

on June 7 and 8. A sludge sample taken from a clean-out plug in the Building 701 sanitary 

sewer line contained only minimal radioactivity. Analyses of the sediments from the bottoms 

of Tanks 776 A, B, and D indicated liquid phase activities of 68,000 pCa, 9,100 pCifl, and 

302,000 pCifl, respectively (Appendix B). 

Interviewees for CEARP Phase I recalled a sewer line break between Buildings 779 and 777, 

which was discovered when contamination was found in a restroom. It is believed that this is 

the same incident as the 1972 patch rupture discussed above.. 
@ 

The rupture in the line patch east of the tanks resulted in soil contamination. Approximately 50 

drums of soil were removed. A conflicting document states that 38 drums of soil were removed. 
The contaminated soil around Building 701 was also apparently removed. It is probable that 

residual soil contamination is present. As of June 8, 1972, 19 drums of soil had been removed. 

No soil count was detected at that time (Appendix B). Disposal of these drums was at either the 

present landfd (IHSS 114) or, if contaminated (definition of "contaminated" not provided), at 

Idaho. 

The radiometric survey performed with a FIDLER in the late 1970s and early 1980s indicated 

no extremely contaminated (500,000 to 1,000,000 pCi/g) areas at or near this MSS (Appendix 

B). 
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Following the 1972 pressurization incident, the Building 995 outfall and other downstream points 

were sampled daily. There was increased radioactivity in the Building 995 outfall. The highest 

sample concentration of total alpha-emitting radionuclides in the outfall was 417 pCVl on June 

11, 1972 (Appendix B). 

The nearest wells to IHSS 144(N) are the Same wells discussed in Subsection 2.4.1.1 for IHSS 

118.1. As discussed in that subsection, these wells are not located downgradient of these IHSSs. 

There are no wells located downgradient of IHSS 144(N). 

There are no wells located immediately upgradient of IHSS 144(S). The nearest upgradient well 

is well P214689, located approximately 1,300 feet to the southwest. As discussed in Subsection 

2.4.1.1, the data available from this well are of limited use in establishing upgradient groundwater 

conditions. Alluvial 

monitoring wells 2286, 5687, and P209289, and bedrock monitoring wells P209189, P209389, 

and P210189 are located downgradient of this IHSS (Figure 2-27). Summaries of the available 

analytical data for groundwater samples from wells 2286, 5687, and P210189 are provided in 

Tables 2.19 to 2.21. The available data for wells P209189, P209289, and P209389 are discussed 

in Subsection 2.4.1.1 for IHSS 118.1. Borehole samples were also collected from well P210189 

during drilling (Table 2.22) In addition, borehole SP16-87 is located downgradient of IHSS 

144(S). A summary of the analytical data available for borehole samples from borehole SP16-87 

is provided in Table 2.23. (Subsequent to its drilling, borehole SP16-87 was completed as well 

5687). 

@ Several wells and boreholes are located downgradient of the MSS. 

As shown on Table 2.19, several VOCs have been detected in groundwater samples from well 

2286. Many of these compounds are the same as those detected in groundwater samples from 

well P209189 (see Table 2.9). With the exception of TCE, which has been detected routinely 

(Figure 2-29), most of these VOCs have been detected sporadically. Metals detected in 

concentrations exceeding background in groundwater from well 2286 include aluminum, 
@ 
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antimony, barium, calcium, chromium, iron, lead, lithium, magnesium, manganese, nickel, and 

sodium. The concentrations of calcium, magnesium, manganese, and sodium have all been less 

than maximum background concentrations. Radionuclides detected in concentrations greater than 

background are americium-241, cesium- 137, plutonium-239/240, strontium-89,90, tritium, and 

uranium-233,234. Gross alpha and beta concentrations have also exceeded their respective upper 

tolerance limits but have not exceeded maximum background concentrations. Chloride, 

nitratehitrite, sulfate, and bicarbonate concentrations have also exceeded background. 

Groundwater samples collected from this well were analyzed for pesticides and polychlorinated 

biphenyls (PCBs) in September 1986, but none were detected. 

Samples of groundwater collected from well 5687 have also contained a variety of VOCs, many 

of which are the Same as those detected in wells 2286 and P209189 (Table 2.20). PCE, TCE, 

1,1,1-TCA, and their degradation products have been detected in most samples from well 5687 

(Figure 2-30). Metals detected in concentrations exceeding-background in this well include 

calcium, copper, lead, mercury, nickel, sodium, and zinc. Calcium and sodium concentrations, 

however, have not exceeded maximum background concentrations. Chloride, nitrate/niUite, 

sulfate, and bicarbonate concentrations have also exceeded background in groundwater samples 

from this well. Groundwater samples from this well have not been analyzed for radionuclides. 

@ 

Samples of surfcial materials and bedrock from borehole SP16-87 were analyzed for metals, 

radionuclides, and inorganic constituents. No analyses of VOCs were performed on these 

samples. As indicated in Table 2.23, several metals were detected in concentrations greater than 

background in samples of both surficial materials and bedrock. Only copper, potassium, and Zinc 

were detected in concentrations that exceeded both upper tolerance limits and maximum 

background concentrations in surficial materials. Cadmium, arsenic, calcium, and manganese 

concentrations in bedrock exceeded both upper tolerance limits and maximum background 

concentrations. Americium-241, gross alpha, and plutonium-239/240 were detected in 

concentrations exceeding background in a sample of surfcial materials taken from 0 to 2 feet 

0 
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deep. Uranium-233,234 and uranium-238 also exceeded upper tolerance limits but did not exceed 

maximum background concentrations. No radionuclides were detected in concentrations 

exceeding background in bedrock samples. Nitratelnitrite concentrations exceeded background 

in samples of both alluvium and bedrock. 

Methylene chloride and acetone were detected in several borehole samples from well €910189 

but, with the exception of methylene chloride in one sample, blank contamination was indicated 

for those samples (Table 2.22). Several metals were detected in concentrations greater than 

background in samples of surficial materials, but only barium, cadmium, and potassium were 
detected in concentrations that exceeded both upper tolerance limits and maximum background 

concentrations. Chromium and vanadium were detected in concentrations exceeding upper 

tolerance limits and maximum background concentrations in one sample of bedrock. Several 

other metals were also detected in concentrations greater than upper tolerance limits but less than 
maximum background concentrations in bedrock samples. Gross alpha, gross beta, americium- 

241, plutonim-239/240, radium-226, strontium-90, tritium, uranium-233,234, uranium-235, and 

uranium-238 were all detected in concentrations exceeding background in surficial materials. 

Plutonium-239 and tritium were also detected in concentrations exceeding background in bedrock 

samples. Uranium-233,234 and uranium-238 concentrations in bedrock samples exceeded upper 

tolerance limits but did not exceed maximum background concentrations. Nitratelnitrite was 

detected in concentrations exceeding background in samples of both s&icial materials and 

bedrock. The pH of a sample of surficial materials taken from 0 to 3 feet deep also exceeded 

background. 

@ 

As shown on Table 2.21, a variety of VOCs have been detected in groundwater samples fmm 
well P210189, many of which are the Same as those detected in the other wells located 

downgradient of this MSS. PCE, TCE, and degradation products of these two compounds have 

been detected in several samples collected from this well (Figure 2-31). Barium, calcium, iron, 
and mercury concentrations in groundwater from this well have exceeded their respective upper 
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tolerance limits, but the concentrations of calcium detected have been less than the maximum 

background concentration. Plutonium-239/240, radium-226, tritium, and strontium-89,90 have 

also been detected in concentrations exceeding background. Nitratelnitrite and bicarbonate 

concentrations in groundwater from this well have also exceeded background concentrations. 

The available data for wells downgradient of IHSS 144(S) indicate contamination that may be 
attributable, at least in part, to releases from this MSS. Many of the constituents detected in 

samples from these wells are not known to have been released from this IHSS and may have 
resulted from releases from other OU8 MSSs or other potential sources of contarmnatr on. 

Insufficient information is currently available regarding the composition of materials released 

from this IHSS. 

. .  

ab 2.4.1.10 IHSS 150.1 - Radioactive Site North of Building 771 

Wastes from Building 771 and materials to be reprocessed in Building 771 were frequently 

handled and stored in the area north of the building. Building 770, north of 771, was built in 

1965 and has been used as a residue storage area in the past. Activities in and around Building 

770 have contributed contamination to this site (DOE, 1992b). IHSS 150.1 is an area 
approximately 360 by 60 feet and is adjacent to the north side of Building 771 (Figure 2-14). 

The following is a chronological breakdown of incidents that have occurred in this area and 

utilization changes. 

On September 11, 1957, the RFP's first major fire occurred in Building 771. A plenum was 

breached releasing an unknown amount of radioactivity around the building, particularIy to the 

north. The impact the airborne radioactivity may have had on the access road was not quantified; 

however, fue clean-up activities followed the incident (Appendix B). m 
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From approximately 1962 until approximately 1968, a 5,000-gallon stainless-steel tank was 

located approximately 30 feet north of Building 771. The tank was on 6-foot legs and was 

approximately 8 feet in diameter. Two overhead pipes from Room 114 in Building 771 

connected to the tank, one of which was a vacuum vent to control transfer in and out of the 
other. The tank was used in the Filtrate Recovery Ion Exchange system, which concentrated 

plutonium and americium for recovery. Americium concentrated on an ion exchange column and 

was transferred at a predetermined concentration to the tank. The resulting liquid contained in 
the tank was a nitrate solution high in americium with some plutonium (Appendix B). 

In approximately 1968, a pinhole leak developed in the tank and dripped onto the slab 

foundation. The tank was temporarily sealed to mitigate the leak until the tank could be emptied 

through the prooesSiag of the contained solution. Once emptied, the tank was taken out of 
service and remained in place until it was moved to the size-reduction facility in Building 776 

sometime shortly after. Once size-reduced, the tank was disposed of as radioactive waste in 
Idaho. When the tank was removed to the size-reduction facility, the concrete slab was 

decontaminated until the point where smear samples did not detect further removable 

radioactivity. Paint was applied to the concrete to secure the frxed radioactivity. The slab was 

moved to a ditch directly north of the area and buried (IHSS 163.2). The area was paved 

sometime prior to June 1969 (Appendix B). 

a 

On June 11,1968, during the removal of drums from the 903 Storage area, a drum leaked on the 

roadways as it was being transported to Building 774. The forklift carrying the leaking drum 
traveled across the access road north of Building 771. The area near Building 774 was 
contaminated at the time. The road in ftont of Building 771 was apparently not considered to 

be impacted by the incident. Further details of this incident are provided in the MSS 172 

description (Appendix B). 
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The paved area between Buildings 771 and 770 was used for the storage of residue in drums 

prior to processing in Building 771. A June 1969 photograph shows over 100 drums stored in 
rows on the pavement. A fence parallel to Building 771 also encloses the west entrance to 

Building 770 and defines a storage area. Drums were also stored in the courtyard south of 
Building 770 between the access road and the building. This location has since been altered, 

because in the 1960s there was a concrete embankment wall along the south and east sides of 
the courtyard. There is currently no embankment wall. Construction changes in this area are not 
clear. More information may be found regarding the physical alteration of the area. Drums of 
waste from the 1969 fm in Building 776 were stored in the area for counting prior to shipment 
(Appendix B). 

Another specific incident of contamination occurred on November 16,1970, when residue leaked 
out of a drum of filters as it was being transported from a storage area (triangle area east of the 
solar ponds) to Building 771 for processing. The ground area.near the dock at B 

well as the truck and cargo container the drum had come in contact with, were all con 
The leak was detected while in transit, and the area was decontaminated. It was 
1971 that there was a significant increase in the number of "hot waste" drums we 

in the ma north of Building 771. These drums contained residues for 
incinerator and the number of drums in storage was becoming problematic for 
Operations Group (Appendix B). 

@ 

On June 11,1971, a leaking drum on the pavement caused the contaminatio 
115 square feet of asphalt. Soil and approximately 200 square feet of asph 
off-site disposal in Idaho. A recommendation was made to lease cargo 
drums. A waste drum was found to be leaking shortly after that on July 2, 1971, 

determined to contain nitric acid from non-line generated waste. A rains 

contamination, affecting between 2,300 and 2,500 square feet of asphalt 
of contamination ranging from 500 to 1,000,000 cpm plutonium. 

@ 
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request for additional cargo carriers and the use of Building 776 for storage. It was determined 

that these incidents in June and July 1971 resulted in contamination of the area ranging from 
100,000 to 300,000 dpd100 cm2 on the asphalt (Appendix B). 

In August 1972, a punctured scrap box stored inside Building 770 contaminated 3,600 square feet 

inside the building and 500 square feet outside. Levels of radioactivity ranged up to 200,000 

dpm/cm2 (DOE, 1992). Removal of asphalt and soil for disposal off-site in Idaho began 

immediately following the incident. 

Finally, on September 15, 1972, a 55-gallon drum containing spent ion exchange resin residue 

leaked inside Building 770 onto the concrete floor. Contamination was tracked between 

Buildings 771 and 770 and covered 600 square feet, including 50 drums and a forklift. Levels 

of contamination ranged from 5,000 to 100,OOO cpm plutonium. The area was noted to be 
decontaminated, but details of these activities were not found (Appendix B). 

0 

The specific locations of these incidents were not recorded; however, the paved area north Of 

Building 771 and west of Building 770 was used for storage in a structured manner since before 
1969 and probably as early as 1964. The storage area was bounded on the north by a fence that 

was parallel to Building 771 and extended north to enclose the west entrance of Building 770. 

During the time of storage, the paved area still functioned as the access road for Buildings 771 

and 774 (Appendix B). 

The material stored consisted primarily of residues that had a high plutonium content and were 

destined for plutonium recovery operations in Building 771. Materials wefe stored in drums on 
pallets or in cargo containers. No documentation was found that provided any hazardous waste 

characteristics that may have been associated with the plutonium residue. Decontamination 

activities conducted after specific incidents would have been focused on radioactive 
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contamination. It is likely that residual contamination from hazardous constituents may have 

remained (Appendix B). 

Due to environmental concerns related to the clean-up activities at the 903 storage area and the 

triangle storage area, efforts were made sitewide in the early 1970s to move all radioactively- 

contaminated materiais to indoor storage. The Building 771 area was used for storage until 

approximately 1974 when Building 776 was used for such storage. Building 770 was then used 

for the storage of equipment and also a facility for equipment assembly prior to installation in 
other buildings (Appendix B). 

The results of the Radiometric Survey, performed at RFP during the late 1970s and early 198Os, 

indicate no extremely contaminated areas (stated to be 500,000 to 1,ooO,O00 pCi/g) north of a Building 771 (Appendix B). 

Based on the boundaries of IHSS 150.1 discussed in Section 2.3.10, there are no wells or 

boreholes located downgradient of this IHSS. The nearest well to the IHSS is well P219189, a 

piezometer completed in alluvium, located near the northeast comer of the IHSS (Figure 2-27). 

Borehole samples of both surficial materials and bedrock were collected from this well during 

drilling in 1989 (Table 2.24). 1,l-DCA was detected in concentrations less than the method 

detection limit in several samples. MethyIene chloride was also detected in several samples, but 

blank contamination was indicated for those samples. 

Metals detected in concentrations greater than background in surficial materials from well 

P219189 were arsenic, barium, copper, iron, lead, magnesium, manganese, and zinc. Only the 

concentrations of zinc exceeded maximum background concentrations. Aluminum, arsenic, 

barium, chromium, iron, lead, magnesium, nickel, vanadium, and zinc concentrations exceeded 

background in bedrock samples. The concentrations of lead and zinc detected in these samples 

were also greater than maximum background concentrations. As shown in Table 2.24, several 0 
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radionuclides were detected in concentrations exceeding background. The concentrations of 

americium-241, radium-226, radium-228, tritium, uranium-233,234, and uranium-238 in samples 

of surficial materials and of radium-226, radium-228, and tritium in bedrock samples exceeded 

both upper tolerance limits and maximum background concentrations. None of the samples 

collected were analyzed for plutonium. 

The available analytical data for well €219189 indicate that RFP operations have impacted 

surficial materials and bedrock in the vicinity of MSS 150.1. However, these data are not 

suffcient to enable a determination of impacts that are attributable to this MSS. The lack of 

data regarding groundwater quality in the vicinity of the MSS, particularly in the downgradient 

direction, hinders any determination of the nature and extent of contamination potentially 

associated with this IHSS. As discussed in Subsection 2.4.1.12 for MSS 150.3, the 

contamination detected in this well may also be attributable to releases from other MSSs or other 
sources of contamination. 

2.4.1.11 MSS 150.2 - Radioactive Site West of Buildings 771 and 776 

On September 11, 1957, a fire was discovered in Room 108 of Building 771. Fires in the box 

exhaust booster filters and main filter plenum were discovered soon after. An explosion in the 

main exhaust duct probably contributed to the release of plutonium from the stack. The 

September 1957 fue in Building 771 released radioactive contamination primarily north and 

southwest of the building (DOE, 1992b). 

During fire-fighting and decontamination activities at Building 771, access to the main filter 

plenum was gained through a hatchway on the west side of the building. This activity was the 

main cause of the spread of contamination on the west side of Building 771 at the time of the 
fm (Appendix B) (Figure 2-15). 6 

2-77 
R d  

Dcamkr 1.1992 



ENVIRONMENTAL RESTORATION PROGRAM Manual: 21 100-WP-OU8.01 a Phase I RFYIU Work Plan Section No.: 2.0, Rev. 2 - 
m b l e  Unit No. 8 
700 kea 

Page: 78 of 143 
Effective Date: December 1,1992 

~ ~ ~ - ~ ~ __ ~ 

No documentation was found which details contamination of the surrounding environment. One 

eyewitness report states, "I then went back in the front area of Building 71 [771] with a Pee Wee 

and did some spot monitoring. I found the general level of contamination to be 100 to 500 

counts per minute, except around the air-lock to the exclusion area, where the floor had been 

tracked up" (Appendix B). (Note: A Pee Wee was the alpha probe used in the 1950s.) The 

front door of Building 771 is located on the north side of the building, however, the levels may 

be an indication of the contamination levels in the general area. It is conjectured that the west 

side of Building 771 would have become more contaminated than the north side of the building, 
because it is believed that fmfighting access was mostly through the west access door. No 

details of cleanup activities at Building 771 were found (Appendix B). 

In 1969, the west dock area of Building 776 was contaminated by tracking of contamination by 
fmfighting personnel up to greater than 100,000 (units not known) (Appendix B). This was most 
likely an area just south of Door 6, in the northern half of the west side of the building, where 

surveys showed contamination of between 100 and 300 micrograms per square meter (Appendix 

B). Documentation also indicates that the steps, dock, and ramp areas on the west side of 
Building 776 wexe contaminated to 6,000 cpm (Appendix B). The contaminated area extended 

a 

out from the building approximately 30 feet. 

contamination into nearby soil. 
contamination (Appendix B). 

Following the fire, rain transported the 

Oil and gravel were placed on the soil to stabilize the 

The following information is from records research conducted in conjunction with development 

of this plan (Appendix B). The soil, oil, and gravel were removed on July 19, 1969. Asphalt 

and dirt removed from the west side of the building contained 7 dpdg,  and was to be buried in 

the "Building 903 area". Contaminated asphalt, soil, oil, and gravel from the 1969 fm was 

actually buried in a location east of Building 881, at MSS 130. Approximately 320 tons of soil 

and asphalt were removed from the west side of the building and buried in trenches. It is not 
clear, however, whether these trenches are on- or off-site. Additional interviews with 
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individual(s) who made this claim or additional research of RFP records may provide details 

regarding disposal of these materials. At least a portion of the sidewalk on the west side of 

Building 776 was also removed. A new asphalt road had been constructed on top of the affected 

area by the end of July 1969. Airborne contamination from the May 1969 fue was carried 

predominantly to the west-southwest, the average wind direction at the time. 

In May 1971, contaminated steps and dock and ramp areas on the west side of Building 776 were 

covered with an epoxy paint. Areas of contamination outside Building 776 were covered with 
asphalt. In 1973, a survey was conducted on the asphalt road west of Building 776 to determine 

contamination levels prior to widening of the road. The maximum soil activity found was 70 

d p d g  plutonium (Appendix B). In January 1972, the soil at the southwest comer of Building 

776 was considered to be contaminated (Appendix B). The cause of the contamination was not 
stated. In June 1972, the "west dock" became contaminated when a radioactively-contaminated 

roller on a box was brought into the building. The area was-decontaminated at the time of the 

incident (Appendix B). No documentation providing further details of cleanup was found. It was 

not stated what building the "west d o c k  was connected to, but it is possible that is was the west 

dock of Building 776. 

0 

In June 1980, contaminated asphalt was removed from the west side of building 776 and boxed 

as contaminated waste (DOE, 1992b). 

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early 

1980s with a FIDLER, indicate no extremely contaminated areas (stated to be 500,000 to 

1,OOO,OOO pCi/g) around the west sides of Buildings 771 or 776 (Appendix B). 

There are no wells or boreholes located in the immediate vicinity of this MSS. The nearest 

downgradient well is well 1986 located approximately 250 feet west of the northwest comer of 

the MSS (Figure 2-27). There are no wells located upgradient of the IHSS. The available * 
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analytical data for well 1986 were presented in Subsection 2.4.1.4 for MSS 135. Several VoCs 

have been detected in groundwater samples collected from this well (Table 2.13). In addition, 
several metals, radionuclides, and inorganic constituents have been detected in concentrations 
exceeding background. In particular, gross alpha, gross beta, plutonium-239/240, strontium- 
89,90, tritium, and uraniUm-233,234 concentrations in groundwater from this well have exceeded 
background concentrations. 

The analytical data available for well 1986 suggest that groundwater in the vicinity of IHSS 
150.2 may have been impacted by releases from this MSS. The presence of above-background 
concentrations of several radionuclides in groundwater samples from this well may be attributable 
to releases from this MSS. However, the lack of information on upgradient groundwater quality 

and the potential that other sources of contamination exist in this area, makes such a conclusion 
@ tenuous at this time. 

2.4.1.12 IHSS 150.3 - Radioactive Site Between Buildings 771 and 774 

During excavation for construction between Buildings 771 and 774 in August and September 
1971, a cement tunnel containing PWLs, which had previously been used as an exhaust 
ventilation duct for Building 774, was exposed (Figure 2-16). In August 1971, leaks of liquid 

into Building 771 at the west end of the tunnel were attributed to releases from the process waste 
lines coming through the wall where pipes entered the building. Also in August 1971, 

contaminated soil was removed from beneath the tunnel (DOE, 1992b) which was almost fully 
exposed on the north side at the time and taken to Idaho (DOE, 1992b). It is unknown if the soil 

removal was a response to the leaks into Building 771 (Appendix B). 

In September 1971, continued construction resulted in more exposure of the tunnel. Three cracks 
in the concrete walls were found to be contaminated. This incident released plutoniUm 

(concentrations not spesied) to the soil. As a result of this incident, the cracks that were 0 
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contaminated were sealed, and eight drums of soil, with approximately 24 d p d g  activity, were 

removed for off-site disposal (location not identifed) in January 1972 (Appendix B). Clean-out 

and decontamination of the tunnel was completed by January 7,1972. Repair of the cracks, as 

well as pipe replacement, was to be done at a later date. It was believed at the time that some 
contamhation would remain in the concrete (Appendix B). Samples of wastewater from the 

pipeline indicated activity of 1,000 pCi/l (Appendix B) (isotope(s) or type of radiation detected 

not specified). Soil samples from the area were found to be only slightly contaminated. There 
is no documentation regarding further response to this incident. 

Personnel recall an incident in this area in the late 1970s or early 1980s. A flange in a line 

separated, releasing an unspecified amount of aqueous process waste that reached the surface. 

Personnel recalled that the area was cleaned up W E ,  1992a). e 
Other than the sampling activities described above, no documentation was found of sampling 

performed to determine the nature and extent of contamination potentially associated with this 

IHSS. Information on groundwater quality upgradient and downgradient of IHSS 150.3 is 

lacking. Well P219189, a piezometer completed in alluvium, is located downgradient of IHSS 
150.3 (Figure 2-27). The nearest wells to the south of this IHSS are P209289, an alluvial 

monitoring well, and P209389, a bedrock monitoring well. Based on the water table maps 

presented in Figures 1-27 and 1-28, these wells may be upgradient of a portion of IHSS 150.3. 

However, as discussed in Subsection 2.4.1.1, the data available for these wells is limited. 

Groundwater samples from these wells have not been analyzed for metals or radionuclides. 

Borehole samples were collected from weli P219189 during drilling in 1989. The available 

analytical data for these samples were discussed in Subsection 2.4.1.10 for IHSS 150.1. As 
discussed in Subsection 2.4.1.10, several metals and radionuclides were detected in concentrations 

exceeding background in samples of both surficial materials and bedrock. Americium-241, 

radium-226, radium-228, tritium, uranium-233,234, and uranium-238 concentrations in surficial 0 
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materials and radium-226, radium-228, and tritium concentrations in bedrock exceeded 

background concentrations. These samples were not analyzed for plutonium. 

It is difficult to draw any conclusions regarding the nature and extent of contamination associated 

with MSS 150.3 based on the limited data currently available. Groundwater quality data in the 

vicinity of the IHSS is lacking. It is possible that the contamination, particularly radionuclide 

contamination, detected in borehole samples from well p219189 may be attributable to this IHSS, 
but the existing data are not sufficient to substantiate such a finding. 

2.4.1.13 IHSS 150.4 - Radioactive Site East of Building 750 

As discussed in Subsection 2.3.13, this area is believed to be contaminated by baking manholes. 

Building 750 is located south of the east si& of Buildings 776/777 and 778, and directly east of e 
Build@ 707 (Figure 2-17). 

CEARP interviewees recalled that decontamination equipment, such as trucks, were staged in the 
750 Courtyard, and that manholes had "leaked" in the same area. According to former RFP 

personnel, the area referred to as the 750 Courtyard was the area between Buildings 750 and 707, 

west of Building 750 (Appendix B). No documentation was found which confinned the staghg 

of decontamination equipment near Building 750. Present and former RFP employees did not 

recall the use of the area for such activities. No documentation regarding "leaking" manholes 

was found; however, the leak described in the following discussion may be the incident to which 
the interviewees were referring. 

During routine foundation drain and sump sampling in 1980 and 1981, elevated levels of total 

dissolved solids, conductivity, gross alpha and gross beta were found in a sump located south of 
Building 778 just outside Door 3, in an area that would be considered to be in the 750 Courtyard. 

These high levels were discovered during the week ending November 20, 1981. Investigation a 
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into the high levels resulted in the finding of a leaking process waste line located above the 

sump. The leak was repaired. Specific isotopic analyses indicated 900 pCfl uranium and no 
plutonium (Appendix B). Whether the analyses were performed on soil or water was not 

specified. No documentation regarding soil removal or other cleanup activities was found. 

This area may have ais0 been affected by airborne contamination during the 1969 fm. However, 
it is doubtful that decontamination vehicles were staged in the 750 Courtyard, because, to the 
knowledge of RFP personnel involved in cleanup after the fire, this area was not used for vehicle 
staging; however, if such activities did occur, it is unlikely that the environment was impacted, 
or that any residual contamination remains, because detailed doCmeRtatiOR exists for the fm 

cleanup, and if contamination had been found, it is likely that it would have been recorded. 

Therefore, it is suggested that this MSS include only the area around the process waste line leak 

There are no wells located upgradient of this MSS. Bedrock groundwater monitoring wells 2386 

and P207389 and alluvial monitoring wells 2486 and P207489 are located downgradient of the 
IHSS (Figure 2-27). The available analytical data for groundwater samples collected from wells 
2386 and 2486 were presented in Subsection 2.4.1.2 for MSS 118.2. Summaries of the data 

available for borehole and groundwater samples from wells P207389 and P207489 are presented 
in Tables 2.25 to 2.28. None of the borehole and groundwater samples from these wells have 
been analyzed for radionuclides. 

As discussed in Subsection 2.4.1.2, analytical data for well 2486 are limited to the analysis of 
VOCs and inorganic constituents in one groundwater sample collected on June 12, 1991. NO 

VOCs were detected and nitrate,/nitrite concentrations exceeded background in this samples. With 
the exception of the detection of several VOCs in groundwater samples from well 2386, the 

concentrations of most constituents in that well have generally been comparable to background 
@ concentrations. 
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The only VOCs detected in borehole samples from well P207389 were methylene chloride and 
acetone. Blank contamination was indicated for all of the samples that contained acetone. Blank 
contamination was not indicated for any of the samples containing methylene chloride. 

Aluminum, barium, calcium, lithium, magnesium, and zinc concentrations in samples of surficial 

materials exceeded background, but only lithium was detected in concentrations greater than the 
maximum background concentration. Calcium and strontium were detected in concentrations 
greater than background in samples of bedrock. The calcium concentrations, however, did not 
exceed the maximum background concentration for calcium. The only inorganic constituent that 
exceeded background was nitrate/Nt.rite in the 0- to 3-foot sample. 

The results for borehole samples from well P207489 are very similar to those for well P207389. 

Methylene chloride and acetone were the only VOCs detected, and blank contamination was 

indicated for all samples containing acetone. Aluminum, barium, beryllium, calcium, chromium, 
copper, iron, magnesium, potassium, vanadium, and zinc Concentrations in samples of surficial 

materials exceeded background, but only chromium and copper were detected in concentrations 
exceeding maximum background concentrations. No metals were detected in above-background 

concentrations in bedrock samples. Nitratelnitrite concentrations in the 0- to 3-foot sample from 
this well also exceeded background. 

@ 

Acetone, chloroform, and methylene chloride have been detected in groundwater samples from 
well P207389. Only acetone was detected in a concentration greater than the method detection 
limit. Blank contamination was indicated for acetone and methylene chloride in several samples. 
Calcium and mercury have been detected in concentrations exceeding background in groundwater 

from this well. The concentrations of calcium have all been less than the maximum background 
concentration for calcium. Bicarbonate concentrations in this well have occasionally exceeded 
the upper tolerance limit, but most concentrations are less than the maximum background 
concentration. e 
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Groundwater samples collected from well P207489 have also contained a number of VOCs in 

concentrations less than the method detection limits. These compounds include acetone, carbon 

tetrachloride, and 1,l-DCE. Blank contamination with methylene chloride and acetone was also 

indicated for several samples. Calcium and magnesium have been detected in concentrations 
exceeding their respective upper tolerance limits but less than maximum background 

concentrations. Bicarbonate, chloride, nitratehitrite, and sulfate concentrations in groundwater 

from this well have exceeded background, but have generally been less than maximum 

background concentrations. 

The available analytical data axe of limited use at this time in defining the nature and extent of 
contamination associated with IHSS 150.4. Data on upgradient groundwater quality are lacking. 

The lack of analyses for radionuclides in borehole and groundwater samples from downgradient 

wells further limits the usefulness of these data. Several VOCs, generally in concentrations less 
than method detection limits, have been detected in groundwater samples from wells 

downgradient of this IHSS. At the location of wells 2386 and 2486, VOCs have only been 

detected in the bedrock well (well 2386) but have been detected in both the alluvial well (well 

P207489) and the bedrock well (well p207389) at the location of wells P207389 and P207489. 

0 

2.4.1.14 MSS 150.5 - Radioactive Site West of Building 707 

Recent information obtained by Doty & Associates (Appendix B) indicates MSS 150.5 to be the 

same as MSS 123.2 - Valve Vault West of Building 707. In accordance with a CDH letter to 

DOE dated April 21,1992, MSS 123.2 was transferred to OU9. As such, IHSS 150.5 (and MSS 
123.2) will not be addressed further in this Work Plan for OU8. 

2.4.1.15 IHSS 150.6 - Radioactive Site South of Building 779 
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In June 1969, radioactive contamination occurred due to an improperly opened waste drum in 
Building 779 and was spread by pedestrian tracking to areas east and south of the building. This 
is the same area and release as discussed in the HRR for MSS 150.8. 

The release consisted of unidentified radionuclides from radioactive waste oil. The an?a was 

monitored, and the results indicated that the liquid had also been tracked on the dock and on the 

road from the dock to the cooling tower east of Building 779. The south entrance to the building 

was also contaminated (DOE, 1992b). The cooling tower east of Building 779 in 1969 was 

located south of the existing cooling towers. It is not known whether al l  areas affected by this 

incident were included in cleanup activities (DOE, 1992b). 

Borehole SPO3-87 is located east of IHSS 150.6 & 150.8 (Figure 2-27). A summary of the data 

available for borehole samples from borehole SPO3-87 is provided in Table 2.29. 

Soil samples from borehole SPO3-87 were analyzed for VOCs, semi-volatile organic compounds, 
metals, radionuclides, and inorganic constituents. One sample of alluvium was also analyzed for 
pesticides and PCBs, but none were detected. Bis (2-ethylhexyl) phthalate, di-n-butyl phthalate, 

N-nitrosodiphenylamine, a l l  semi-volatile organic compounds, were detected in samples of both 
surficial materials and bedrock. The phthalates detected are common plasticizers and often result 

from the use of plastic containers during sampling and laboratory activities. VOCs detected 

include methylene chloride and chloroform in bedrock samples. Blank contamination with 

methylene chloride and TCE was indicated for several samples from this borehole. 

No metals were detected in concentrations exceeding background in samples of surficial materials 

from borehole SPO3-87. Aluminum, arsenic, calcium, chromium, lead, nickel, and vanadium 

were detected in concentrations greater than background in bedrock samples, but none of the 

concentrations exceeded maximum background concentrations. Uranium-233,234 and uranium- 

238 were detected in concentrations greater than upper tolerance limits but less than maximum e 
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background concentrations in samples of surficial materials. Tritium concentrations in bedrock 

samples exceeded background concentrations. NitraWnitrite concentrations exceeded background 
in samples of both surficial materials and bedrock. Based on the current understanding of the 

materials released, the data for borehole samples from borehole SPO3-87 do not indicate 
contamination attributable to MSS 150.6 & 150.8. 

Wells 2386, a bedrock monitoring well, and 2486, an alluvial monitoring well, are located 
upgradient of MSS 150.6 8z 150.8 (Figure 2-27). The data for these wells are presented in 

Subsection 2.4.1.2 for IHSS 118.2. As discussed in that subsection, the available data for well 

2486 are limited. Carbon tetrachloride, trans-1,2-DCE, methylene chloride, and TCE have been 
detected in groundwater samples from well 2386. The concentrations of al l  other constituents 
analyzed in groundwater from these wells have generally been comparable to background 
concentrations. 

Sampling locations downgradient of MSS 150.6 include bedrock monitoring wells 2586 and 
P207589, and alluvial monitoring well 2686. The available data for wells 2586, 2686, and 

P207589 are presented in Subsection 2.4.1.6 for MSS 138. The available data for well 2686 are 
limited to analyses of inorganic constituents in groundwater (see Subsection 2.4.1.6). 

A comparison of the groundwater data available for wells 2386 and 2586 indicates that those 

VOCs that have been detected in groundwater fiom both wells (i.e., carbon tetrachloride, 
methylene chloride, and uans-1,2-DCE) have occurred in similar concentrations upgradient and 
downgradient of IHSS 150.6. Several additional VOCs have been detected in well 2586 

downgradient of the MSS. In addition, gross alpha, gross beta, radium-226, strontium-89,90, and 
uranium-238 have been detected in concentrations exceeding background in well 2586 but have 
not exceeded background in well 2386. Sulfate concentrations in groundwater from well 2586 

are also higher than those detected in well 2386. c 
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Groundwater samples from well P207589, which is located adjacent to well 2586, have been 

analyzed only for VOCs and metals. No VOCs or metals have been detected in concentrations 

exceeding background in these samples. Well P207589 is completed in claystone while well 

2586 is completed in sandstone. The claystone likely prevents the migration of contaminants to 
the groundwater interval being sampled in well €907589. 

The insufficient quality and quantity of the data available for wells located near IHSS 150.6 

prevents any determination of the nature and extent of contamination associated with this IHSS. 

In particular, data are lacking regarding upgradient and downgradient groundwater quality within 

the uppermost flow system. Data for the two wells completed in alluvium, wells 2486 and 2686, 

are very limited. The data available for wells 2386 and 2586 indicate that groundwater near this 

IHSS has been impacted by RFP operations. In particular, increased concentrations of 

radionuclides are present in well 2586 downgradient of IHSS 150.6 as compared to upgradient 

well 2386. Several VOCs have also been detected in relatively low (Le., less than method 

detection limits) concentrations in well 2586 but have not been detected in well 2386. The extent 

to which these contaminants may be attributable to MSS 150.6 is not known. 

e 

2.4.1.16 IHSS 150.7 - Radioactive Site South of Building 776 

This site, as with other MSS 150 sites, was contaminated by the May 1969 fire which occurred 

in buildings 776l777 which are to the north of this site (Figure 2-20). Plutonium was tracked 

outside those buildings and onto this site by fm-fighting and support personnel and was 

detectable on the ground around the building. Following the frre, rain carried the contarnination 

into the soil. The spread of contamination south of Building 776 can also be attributed to the 

runoff of fm water sprayed on the building to contain the ftre. Sand and gravel between 

Building 777 and Building 778 were also contaminated before the rain. Airborne contamination 

from this incident was carried predominately to the west-southwest, the average wind direction 
0 at the time. 

2-88 
Find 

Dcgmkr 1.1992 



ENVIRONMENTAL RESTORATION PROGRAM Manual: 21 100-wP-0u8.01 w Phase I RFYRI Work Plan Section No.: 2.0, Rev. 2 
Operable Unit No. 8 
700 Area 

Page: 89 of 143 
Effective Date: December 1, 1992 

Areas north, west, and south of the building were contaminated. The area north of the building 

is included in IHSS 131, which pertains to contamination resulting from a 1964 explosion 

incident, as well as the 1969 fm. The area west of the building is included in IHSS 150.2, 

which pertains to contamination resulting from the 1957 and 1969 frres. The following 

discussion emphasizes contamination on the south side of Building 776/777 resulting from the 

1969 fm (Appendix B). Alpha direct survey techniques were used to delineate contaminated 

areas following the frre and during cleanup activities. A detailed study of contamination resulting 

from the fire was completed by May, 1971 (Appendix B). 

Contamination was found on the ground south of Building 77W777, as well as on the ground 

south of Building 778, to the north wall of Building 707 (Appendix B). Contamination was 

detected in the soil approximately 200 feet from Building 776/777. The walkway area between 
Buildings 776/777 and 778 was contaminated to 200,000 cpm direct and 5,OOO cpm removable 

(DOE, 1992b). 
a 

Initially, soil in the area was covered with road oil and gravel (DOE, 1992b). The exact location 

of this soil is unknown. By December 1969, asphalt in the area and the covered soil had been 

removed from between the buildings and buried in a location east of Building 881 (Appendix B). 

This area is IHSS 130. The walkway between Buildings 776f777 and 778 was removed in 

October 1971 (DOE, 1992b). No documentation was found which further details decontamination 

activities of the area between the buildings, nor was any documentation found which details 

cleanup of the area south of Building 778 (Appendix B). 

In 1972, the soil at the southwest comer of Building 776f777 was considered to be contaminated 

(Appendix B). The levels and source of this contamination are unknown, and it is not known 
if it is related to the 1969 fue. 

P h m  I RFyRl W a k  Ran 
m b  Unit No. 8 2-89 

Easi 
Deamkr 1,1992 



E " M E N T A L  RESTORATION PROGRAM Manual: 211oo-wP-OU8.01 0 Phase I RFWU Work Plan Section No.: 2.0, Rev. 2 
Operable Unit No. 8 
700 Area 

Page: 90 of 143 
Effective Date: December 1, 1992 

~~ ~ 

One reference indicated that Building 779 was also contaminated slightly, but whether the 
contamination occurred inside or outside the building was not stated. 

The area south of Building 778, which is included in MSS 150.4, may also be contaminated due 
to other incidents. See the description for IHSS 150.4 for further details of contamination in the 
area. 

The nearest downgradient sampling points to MSS 150.7 are alluvial monitoring well P209289 
and bedrock monitoring well P209389 (Figure 2-27). The nearest upgradient groundwater 
monitoring well is well 4486 located approximately 2,000 feet southwest of this IHSS. The data 

available for wells E09289 and no9389 are discussed in Subsection 2.4.1.1 for IHSS 118.1. 

As discussed in Subsection 2.4.1.1, groundwater quality data is limited for wells I209289 and 
p209389, particularly with regard to radionuclide concentrations. Due to the limited quantity of 
groundwater data that is available for these wells, the distance between these wells and MSS 

150.7, and the presence of several other MSSs between these wells and IHSS 150.7, the available 

data cannot be used define the nature and extent of contamination associated with this IHSS. 

0 

2.4.1.17 MSS 150.8 - Radioactive Site Northeast of Building 779 

As stated previously, this IHSS resulted from contaminated oil being tracked throughout the first 
floor, the dock, and surrounding outdoor areas south and east of Building 779 and is the same 

release as described for MSS 150.6 (Appendix B). Therefore, these two IHSSs have been 
combined and the discussion of the nature and extent of  contamination is presented in Subsection 
2.4.1.15. 
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2.4.1.18 MSS 151 - Fuel Oil Leak - Tank 262 North of Building 374 

The fust documented spill at this site was on August 12, 1981, when about 196 gallons of No. 
2 diesel fuel were spilled on the ground north of Building 374 (Figure 2-21). An estimated 400 

cubic yards of soil were affected by the 1981 spill (DOE, 1992b). The spill was 30 by 35 feet. 
A second spill released 50 gallons of No. 2 diesel fuel in July 1982. In October 1982,120 liters 

were spilled. While conducting a routine system circulation of Tank 262, another spill of 10 to 

20 gallons occurred in September 1988 when a vent was left open. IHSS 151 is currently 

defined by a boundary of approximately 60 feet by 45 feet and is located north of Building 374. 

Reports from the 1981 incident indicated that cleanup would be initiated when the ground dried. 

It is documented that cleanup of the saturated soil occurred adjacent to the tank surface 

foundation after the 1988 spill (disposal Iocation not identified) and that the State Oil Inspector 
was notifed. A site visit conducted for the Phase I RFI/RI indicated that only small areas Of 

staining, 1 to 3 feet in diameter, remained around the pad, suggesting cleanup of a larger 1981 

spill (DOE, 1992b). 

0 

The nearest downgradient sampling location to IHSS 151 is bedrock groundwater monitoring well 

2186 (Figure 2-27). Groundwater data available for this well is presented in Subsection 2.4.1.4 

for IHSS 135. Although several VOCs, metals, and radionuclides have been detected in 
concentrations greater than background in samples from this well, these data are not indicative 

of releases of No. 2 diesel fuel. It should be noted, however, that samples from this well have 

not been analyzed for many of the constituents that would be expected to result from a release 
of diesel fuel (e.g., semivolatile organic compounds). 
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2.4.1.19 MSS 163.1 - Radioactive Site North of Building 774 

As stated in Subsection 2.3.19, an area north of Building 774 was used for washing equipment 

and vehicles that were contaminated with unspecified types of radiation. Personnel would use 
nitric acid, soap, and water for the cleaning, and the solution would flow onto the ground 

(Appendix B). However, Building 774 personnel did not recall this area ever being used to wash 

equipment or vehicles (DOE, 1992b). A former RFP employee contacted during this OU8 study 

recalled that the cleanup of trucks occurred near the dock at the northeast comer of the building 

(Appendix B). 

The HRR states that the wash water would have contained low levels of unspecified radionuclides 

and may also have contained various unspecified organic and inorganic compounds (DOE, 

1992b). As implied in Subsection 2.3.19, it is unlikely that any contaminants were Eleased to 

the environment at this IHSS. In fact, no radioactivity above the response level of a FIDLER 

instrument (approximately two times background) was detected at this location by a radiological 

survey conducted from 1977 through 1984 (DOE, 1992b). 

There are no wells or boreholes located within, adjacent to, or downgradient of IHSS 163.1. 

2.4.1.20 IHSS 163.2 - Radioactive Site North of Buildings 771 and 774 

IHSS 163.2 is an area of approximately 60 by 40 feet located north of Buildings 771 and 774. 

An americium-contaminated slab is buried in the area near Building T771A by the Perimeter 

Road (Figure 2-23). The slab is approximately 8 feet square and 10 inches thick. From 

approximately 1962 until approximately 1968, the slab served as a foundation for a 5,000-gallon 
stainless steel tank located approximately 30 feet north of Building 771. 
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In approximately 1968, a pinhole leak developed in the tank and dripped a nitrate solution high 

in americium with some plutonium onto the slab (Appendix B). The tank was later removed and 

the concrete slab was decontaminated until the point where smear samples did not detect further 
removable radioactivity. Paint was applied to the concrete to secure the fured radioactivity. The 

slab was moved to a ditch directly north of the area and buried. The area was paved sometime 
prior to June 1969. In the mid-1970s. Building T771A, a prefabricated structure, was constructed 

in the same general  am^ None of the persons interviewed for this investigation recalled any 

subsequent excavation of the slab. The slab lies underground near or beneath the east end of 
T771A at a probable depth of less than 10 feet (Appendix B). 

An environmental summary report from 1973 does not indicate the incident in the summary of 
environmental incidents impacting the soil at the RFP; however, the report does have a notation 

of the slab on a map of the area north of Building 771. The report indicates an area farther to 

the north of where the slab is believed to be buried and states that it was later excavated and the 

contaminated portion cut away for off-site disposal. This is not believed to be the case, The 

location indicated on the map cannot be accurate because it is in an area that was paved several 

years before the Slab became contaminated. As stated above, there has been no verification that 

the slab was subsequently excavated (Appendix B). 

@ 

The results of the Radiometric Survey, conducted at the RFP during the late 1970s and early 

1980s with a FIDLER, indicate no extremely-contaminated areas (stated to be 500,000 to 

1,0oO,0oO pCi/g) north of Building 771 (Appendix B). 

An Aerial Radiological Survey of the RFP conducted during July 1989 did not indicate 

anomalous concentrations of americium-241 in the area north of Building 771. However, the 

survey was not structured to identify sources that occupied a small area (200 meters in diameter 

was the target size and less than 10 meters in diameter would not have been detected with 

@ confidence) (Appendix B). 
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The 8- by %foot slab is probably still buried beneath the pavement near Building T771A. There 

was no mention of americium-contaminated soil being buried with the slab; however, because 
the slab had been located on soil, it is likely that some soil from beneath the slab was also 

deposited when the slab was pushed into the ditch. Because the slab had as much contamhation 

removed as possible and was then painted to seal the fixed Contamination, therefore, it is not 
likely that there is a signifcant amount of contaminated soil surrounding the slab. Other material 

of an unknown source was backfiied into the ditch prior to the area's being graded and paved 

(Appendix B). 

"here 8ce no wells or boreholes located within, adjacent to, or downgradient of IHSS 163.2. 

2.4.1.21 MSS 172 - Central Avenue Waste Spill 

0 
As stated in Subsection 2.3.21, in June 1968 one or two drums containing plutonium-tainted oil 

and oils with lathe coolant (70 percent hydraulic oil and 30 percent carbon tetrachloride) leaked 

while in transit. OnIy the northbound and westbound lanes reportedly were affected (Figure 2- 

24). It was speculated that the drum(s) were punctured by a forklift while being loaded at the 

903 Pad and were not noticed by workers until the vehicle had reached its destination at Building 

771. Affected pavement was radioactively contaminated with levels up to 140,000 dpd100 cm2 

(DOE, 1992b). 

The drum released only a small portion of its contents, suggesting that the spill involved perhaps 

10 gallons or less. The leak resulted from sloshing of the drum contents through an improperly 

sealed bung during transport. Because of this, material was not likely to have spilled any more 
at stopping points than at other points along the route. The spill was detected when the forklift 

reached Building 771, and the affected roadway was quickly cordoned off. An effort was made 

to cleanup the spill, and the roadway was seal-coated before being reopened to RFP traffic (DOE, 

1992b). 
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An unknown amount of "low-level material" reportedly spread to the ditch along the north side 

of Central Avenue as a result of this spill. Aerial photographs taken in 1969 of RFP show that 

this ditch ran along essentially the entire affected length of Central Avenue. Most of the ditch 

has since been paved over, lined with concrete, or frled in by subsequent construction. Available 

references do not indicate what area@ of the ditch received contamination. Because the release 
was relatively small and the cleanup response was very timely, significant contamination of the 
ditch is not expected (DOE, 1992b). 

Most of the affected roadway has since been repaved and remains heavily used. A section of 
Central Avenue between Eighth and Tenth Streets was removed in August 1970 and placed in 
an asphalt dumping area east of Building 881 (IHSS 130). The section of Sixth Street between 

Sage Avenue (outside the Protected Area) and the perimeter road within the Protected Area was 
removed during Protected Area construction between late 1980 and late 1982. The fate of the 

removed asphalt is not known (DOE, 1992b). 
0 

Because of the small quantities of material believed to have been released during the incidents 

described above, the cleanup efforts undertaken at the time of these incidents, and the disturbme 

of the areas affwted by construction activities and paving, it is unlikely that contamination 
attributable to these releases would be detectable in boreholes or wells located adjacent to or 
downgradient from the roadways. Any residual contamination from these releases is likely to 

be confiied to the immediate vicinity of the roadway and unloading points. 

2.4.1.22 IHSS 173 - Radioactive Site - 900 Area (Storage Vaults Near Building 991) 

IHSS 173 is located adjacent to the southwest side of Building 991 (Figure 2-25). Incidents 

involving very small quantities of plutonium, uranium, and beryllium have been noted in Building 

991. The south dock of Building 991 is located on the west side of the building and was used 

for loading and unloading assembly components into the vaults (Buildings 996 through 999). 0 
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According to former RFP employees, the dock and courtyard were often washed down with 

water, which could seep into cracks and the edge of the asphalt (Appendix B). 

Cleaning of depleted uranium parts was conducted in the courtyard of Building 991, which is 
located on the west side of the building near the dock, in the late 1950s and early 1960s. 

Acetone and solvents were used for cleaning of parts and the spent cleaning solutions were stored 

in drums and removed for disposal. Spills and water could have drained into storm drains. 
These washing activities were conducted along the north wall of the asphalted courtyard 

(Appendix B). 

The storage vaults and tunnels associated with Building 991 and Buildings 996 through 999, are 
used for storing finished uranium, plutonium, and beryllium parts prior to off-site shipment. The 

f d e d  product was not considered radioactive because the components we= plated with nickel. 

The vaults have reportedly been subject to infiltration of groundwater (Appendix B). The 

structural integrity of the vaults was compromised during construction of Building 771, due to 

the driving of heavy equipment over the area. According to a recent newspaper article, water 

is entering the tunnels through fractures in the walls, ceilings, and floors. Materials being stored 

in the area will be removed as a safety precaution (Appendix B). 

0 

According to CEARP Phase I, routine surveys of the vaults have indicated that they are free of 
radioactive contamination, with the exception of tunnel 996, which might be slightly Witrated 

by uranium (DOE, 1992b). However, the August 1981 =rial radiological survey recorded 8,000 

-16,000 cpm of gross "man-made" radioactivity and 1,OOO - 2,000 cpm of americium activity 

centered around Building 991 (EG&G, 199Oc). Final products containing plutonium and uranium 

were shipped from the dock, but no raw products were involved in the operations ongoing within 

Building 991. No documentation was found detailing constituents which may be present in the 

dock area, nor was documentation available detailing responses to occurrences in the dock area 
(DOE, 1992b). e 
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The IAG indicates that the entire building and the area over the tunnels and vaults should be 
included in the IHSS primarily because of the age of the structures. However, interviews and 
documentation indicate that activities which may have affected the site took place only at the 
south dock of Building 991. Even though there was no documentation found indicating potential 
for contamination of this area, it is believed from interviews with retired RFP personnel involved 
with the activities of this area that the south dock would have a greater probability than the 

building or vaults of being potentially contaminated. Therefore, it was proposed in the HRR that 
this IHSS be reduced in size to include only the southwest comer of Building 991.. The south 
half of the building was used for offices and the northern half for laboratories and research. No 

documentation exists for the entire building being considered potentially contaminated O E ,  
1992b). 

@ Alluvial monitoring well 2187 and bedrock monitoring well 2287 are located downgradient of 

IHSS 173 approximately 450 feet to the east (Figure 2-27). . Groundwater samples have been 
collected from these wells on a quarterly basis since March 1988. Summaries of the data 

available for these wells are provided in Tables 2.30 and 2.31. There are no wells located 
immediately upgradient from this IHSS. 

Acetone and PCE have been detected in groundwater samples collected from well 2187. Carbon 
disulfide and methylene chloride were also detected at concentrations less than method detection 
limits. Blank contamination with methylene chloride was indicated for at least one sample 
collected from this well. Analyses of metals and radionuclides have been limited. One sample 
analyzed for metals detected calcium, copper, magnesium, nickel, sodium, and Zinc in 
concentrations exceeding background. The concentrations of magnesium and sodium detected 
were less than maximum background concentrations. Uranium-233,234 and uranium-235 have 
been detected in concentrations exceeding background in this well. One sample was analyzed 
for plutonium, but none was detected. Bicarbonate, chloride, and sulfate concentrations in this 

well have also exceeded background concentrations. 
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One groundwater sample collected from well 2287 contained a detectable concentration of PCE. 

One sample also contained MEK at a concentration less than the method detection limit. Acetone 
and methylene chloride were detected in several samples, but blank contamination was indicated 
for those samples. Calcium concentrations in groundwater from this well have exceeded 
background, but have all been less than the maximum background concentration for calcium. 
Americium-241, cesium-137, strontium-89,90, and wanium-235 have also been detected in 

concentrations exceeding background. Sulfate concentrations in this well have exceeded 
background, but are generally less than the maximum background concentration. 

The groundwater chemistry data available €or wells 2187 and 2287 indicate that groundwater 
downgradient of IHSS 173 has been impacted by RFP opt ions .  The detection of acetone and 

PCE in groundwater collected from well 2287 indicates that the possibility that these constituents 
may have been released from this IHSS cannot be ruled out at this time. The above-background 
concentrations of several radionuclides detected in groundwater samples from both wells may 
also be attributable to releases from this IHSS. As discussed in Subsection 2.4.1.23, th- wells 
are also downgradient of IHSS 184 which may also have contributed to the levels of 
radionuclides detected. 

0 

2.4.1.23 IHSS 184 - Radioactive Site - Building 991 Steam Cleaning Area (near Building 992) 

The Low-prioritY Sites report states an area southwest of Building 991, near Building 992, was 

used for the steam cleaning of equipment and drums (Figure 2-25). The rinse water was 

collected in a sump for treatment in RFP’s process waste system. The results of the Radiometric 

Survey, conducted during the late 1970’s and early 1980’s with a FIDLEX, indicate no extremely 
contaminated areas (stated to be 500,000 to l,OOO,OOO pCi/g) at this site DOE, 1992b). 

As stated in subsection 2.3.23, Building 991 personnel indicated that steam cleaning was done 

in an area within the southwest comer of the Building 991, not beside the guard shack or @ 
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elsewhere outside the building. Wash water m into an outside drain which flowed south and 

east beneath pavement before emptying into an unlined ditch just southeast of the building. 

Although not included with this IHSS, the 400 linear feet downstream (east) of the IHSS will be 
investigated utilizing radiation surveys and possibly sediment sampling. 

CEARP interviewees recalled that there was a small contaminated spot on the ground that was 

cleaned up. Approximately 3 feet were excavated during cleanup and disposed of in Idaho. It 

was stated that this occurred on the north side of Central Avenue, southwest of Building 991 

(Appendix B); however, the exact location was not stated. Many spots of contamination had 
been detected in the past in soil along Central Avenue in this area due to the presence of the 

Mound, Trench No. 1, and Oil Bum Pit No. 2. It is unlikely that the 3 feet of contiuninated soil 

was associated with the steam cleaning activities. 

The IAG indicates that spiUage from IHSS 184 is visible on August 6,1971 aerial photogtaphs 

of the RFP. originals of these photographs are relatively sharp but small-scale (approximately 

1 in = 2,200 ft), and spillage emanating from the steam cleaning area was not identified under 

lox stereoscope magnification. Smali discolored areas perhaps are evident on the ground east 

of Building 991, but do not appear to originate at the steam cleaning area. Building 991 

personnel indicated that steam cleaning was discontinued prior to the aerial photo date (DOE, 
1992b). 

The nearest downgradient wells to MSS 184 are wells 2187 and 2287. The groundwater 

chemistry data available for thw wells is discussed in Subsection 2.4.1.22 for MSS 173. 

Acetone, PCE, several metals, and several radionuclides have been detected in concentrations 

exceeding background in these wells. As discussed in Subsection 2.4.1.22, the levels of 

radionuclides detected in groundwater samples from these wells may be attributable, at least in 
part, to releases from this IHSS, 0 
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2.4.1.24 IHSS 188 - Acid Leak (Southeast of Building 374) 

This MSS is related to a 1983 incident recalled by CEARP interviewees in which a drum 
containing nitric and hydrochloric acid leaked near the east gate of Building 374. The mixed 

acid most likely was waste metal leaching solution from the 400 complex, and might have 

contained very trace amounts of heavy metals. The byproducts of the neutralization occurring 

by the buffering action of the soil (i.e., nitrate, chloride) would be relatively benign and highly 

mobile in the environment (DOE, 1992b). Very trace amounts of heavy metals could possibly 

remain in the surface materials. 

The surface was flat and unpaved at the time of the acid leak and was later paved in the mid- 

1980s (DOE, 1992b). Recent investigations have found no documentation regarding the incident - 0 or cleanup activities. 

There is a limited amount of data available that would assist in characterizing the nature and 

extent of contamination potentially associated with this IHSS. Hydrogeologic conditions in the 

area are expected to be similar to that found in well P114789 which is over 400 feet to the south 

of the IHSS. In this well, 26 feet of clayey sand overlie Arapahoe claystone. High water levels 

are within 6 feet of the ground surface. It is likely that a small acid spill at the IHSS with 

similar hydrogeologic conditions would be rapidly diluted if it reached the water table, given the 

20-plus feet of saturated material that exist during periods of high water levels. 

The nearest downgradient well, 1986, is located approximately 900 feet to the northeast. Due 

to the distance between this well and the IHSS, the presence of other potential sources of 

contamination between the well and the MSS, and the small quantity (55 gallons maximum) of 
liquid released during the incident, it is improbable that any impacts attributable to this release 

would be detected in this well. Any residual impacts from this release, if detectable, would likely 

be confined to surficial materials in the immediate area of the release. 
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2.4.2 Current Conditions within OU8 - Surface Water and Sediments 

The purpose of this section is to summarize probable surface-water impacts and data requirements 

associated with the planned Phase I RFI/RI efforts. To the extent possible, reference is made to 
available relevant data and information sources. 

Subsections 2.4.2. I through 2.4.2.3 discuss the M~IW and extent of contamination associated with 

each cluster of MSSs within OU8. Data on surfamwater and sediment monitoring are generally 

not discussed on an MSS-specific basis due to the fact that the monitoring site locations are 

primarily Within the drainageways downstream of multiple IHSSs. TheEfore, a direct correlation 

between identified contaminants and an individual MSS cannot accurately be made. These 

discussions are based primarily on the collective documented events related to a cluster of MSSs. @ 
Available sedimentchemistry and waterquality data from RFEDS database (DOE, 1992b) were 

retrieved for inclusion in this Work Plan for the following general categories of constituents: 

A - Radionuclides; 

B - Trace metals (including major cations and silicon); 

C - Pesticides, major anions, and miscellaneous chemical constituents; and 

D - Volatile Organic Compounds. 

Relevant surface-water and sediment monitoring sites in the vicinity of OU8 are identifed on 
Figure 2-32. This figure also indicates the types of available data for each monitoring site. The 

data available for each monitoring site discussed in the following subsections axe included in 

Appendix G and are summarized in tables presented in the following subsections. Table 2.32 

provides a listing of all the surface-water and sediment sites in the OUS area for which RFEDS 

data files were obtained. Data for a total of 19 surface-water and 7 sediment monitoring sites @ 
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were included. The RFEDS data files for SW119, SW120, and SW371 contained no laboratory 
results. 

A screening process was used to identify which monitoring sites and which type of contaminants 
at each site should be summarized in the tables. This screening resulted in reducing the number 
of surface-water sites to 16 (Table 2.32). The number of sediment sites for which data were 
evaluated remained at 7 (Table 2.32). For each monitoring site, the RFEDS data included files 

for four different categories of contaminants (A, B, C, and D), as described above . This resulted 
in 64 surface water and 28 sediment data files. These categories were screened to identify which 
type of contaminant reportedly had been released from each MSS, as indicated previously in 

Table 1.2. This screening further reduced the number of data files from 64 to 42 for surface- 
water sites and from 28 to 21 for sediment sites. 

The laboratory mults in the remaining data files were summarized to facilitate an assessment of 
relevant data, Table 2.33 provides a summary of all the VOC data above detection limits, Table 

2.34, provides a statistical summary of dissolved and total trace metals for surface water sites and 
total trace metals for sediment sites, Table 2.35 provides a statistical summary of the indicator 

radionuclides: dissolved and total gross alpha and dissolved and total gross beta concentrations 

for surface water sites, and total gross alpha and total gross beta for sediment sites. Table 2.36 

provides a statistical summary of selected inorganic waterquality variables. 

The available surface-water and sediment monitoring sites are located downstream of the MSSs 

but not necessariiy in locations which collect runoff from single IHSSs. In a l l  but three cases, 
are no monitoring sites located upstream of an MSS (Table 1.2). Given the limits of monitoring- 

site locations in relation to the IHSSs within OUS, individual IHSSs have been clustered in 
groups which contribute surface-water runoff to a common monitoring site. These are referred 
to as cluster I through cluster III. Table 2.37 provides a listing of the IHSSs located within each 
cluster and the category of contaminant(s) reported to have been released (Table 1.2). The 
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resultant data were evaluated, and when applicable, selective comparisons were made with 

geochemical-characterization results reported in EG&G documents @G&G 1990b, 1991~). 

It should be recognized that all of the conclusions in the following subsections are preliminary 

in nature in that they are based upon data of limited quantity and quality in OU8. The data used 

in this assessment was not verified or validated in all cases. Also, the surface-water and 

sediment monitoring sites discussed in these subsections were not installed for the purpose of 
defining the nature and extent of contamination associated with the individual MSSs for OU8. 

Thus, the monitokg sites are not ideally located for such a purpose and are often not sampled 

for the constituents of interest to a particular MSS. In addition, most of these monitoring sites 

are located downstream from more than one MSS in OU8, as well as other potential sources of 

contamination which relate to conditions in other OUs and that are not addressed by this Work 
@ Plan. 

2.4.2.1 MSS Cluster I - West OU8 Area Affecting North Walnut Creek 

Cluster I consists of five MSSs located in the northwest part of OU8. These MSSs are identified 

by number as 135, 150.2, 150.7, 151, and 188. IHSS cluster I waterquality impacts are 

monitoring in large part at downstream surface-water site SWO18 and sediment site SEDO10. 

Concerns involve a l l  4 water-quality categories -- radionuclides, trace metals, indicator inorganics, 

and organic (priority-pollutant) compounds; however, radionuclide potential impacts occur more 

frequently in this cluster (involving 3 of 5 MSSs, see Table 2.37). 

Surface Water 

At site SWO18, average dissolved gross-alpha and dissolved gross-beta concentrations (4.81 pCfi 

and 8.95 Pci/L, respectively, Table 2.35) were only slightly greater than those observed at site 
SW122 associated with MSS cluster 111 (see Section 2.4.2.3 below) and less than those observed 
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at the other sites (SW118 and SW093) involved in this assessment (see Section 2.4.2.2 below). 

Hence, radionuclide-related impacts associated with upstream MSS cluster I appear to be 

relatively small compared to those associated with MSS cluster II included in this assessment. 

Average trace-metals concentrations at downstream site SW018 in general are low, relative to 
comparable trace-metals concentrations observed for sites upstream and downstream on North 
Walnut Creek (Table 2.34, and see Section 2.4.2.2 below). Noted exceptions are dissolved 

magnesium and manganese which have concentration higher than several of the other sites behg 

compared on Table 2.34. 

Based upon tabulated selected inorganic variables for samples collected at downstream site 

SW018 (Table 2.36), none of the indicator constituents (nitraWrMte, phosphorus, sulfate, 

chloride, and dissolved solids were used in this assessment) appears to exhibit excessive 

concentrations that might indicate adverse impacts from MSSs. 
@ 

Regarding detectable concentrations of organic priority pollutants (volatildsemivolatile 

compounds, see Table 2.33). methylene chloride was the constituent detected in 3 analyses, each 

occurring in 1991. It is noteworthy for this assessment that each of the detected Occurrences 

were also detected in laboratory blanks. 

Sediments 

At site SEDOlO, only one sediment sample was available for comparison with other sites. This 
sample was collected on August 22, 1986. Other sites used for comparison are site SED118 

(upstream on North Walnut Creek) and site SED009 (downstream on North Walnut Creek). 

Regarding trace-metal concentrations at downstream site SEDOlO, the concentration is generally 

lower than the concentrations observed at upstream and downstream sites located on North 
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Walnut Creek (Table 2.34). Noted exceptions are the concentrations for total magnesium, 
manganese and molybdenum which are higher than the other sites being compared. 

Average total gross-alpha and total gross-beta concentrations at site SED010 are 10.0 Pci/L and 
28.0 Pci/L, respectively (see Table 2.35). The gross-alpha value is lower than the average 
concentrations observed at sites SEDW, SED012 and SED118 which are used for comparisons 
in this assessment. The concentration of total gross-beta is slightly higher at site SED010 than 
those concentrations observed at sites SED009, and SED012 and SED118. Due to the limited 

number of samples collected, (1 sample), no definite conclusions can be reached. 

Of the selected inorganic variables assessed in this work plan, the average concentrations of 

chloride and sulfate at SED010 were much lower than the concentrations observed at sites 

SED009 and SEDO11, located downstream of clusters II an III, respectively. No values are 
available at site SED118. However, the average concentration of nitratdnitrite, 20.0 mgkg, 
observed at SED010 is much higher than the average concentrations observed at SED118,3.46 

mgkg, located upstream on North Walnut Creek (see Figure 2-32). Cluster I would appear to 

be a source of nitraWnitrite based on this data, but due to the small sample size at site SEDO10, 

(1 sample), no defrnitive conclusions can be reached. 

a 

2.4.2.2 IHSS Cluster 11 - Northeast OU8 Area Affecting North Walnut Creek Basin 

Cluster II consists of fourteen MSSs located in the northeast part of OU8 (Table 2.37). These 
MSSs are identified by number as 118.1,137, 138, 1 3 9 . 1 0 ,  139.1(S), 139.2, 144, 150.1,150.3, 

150.6, 150.7, 150.8, 163.1, and 163.2. IHSS cluster II water-quality impacts are monitored in 
large part by surface-water sites SW018 and SW118 (upstream) and SW093 (downstream). See 

figure 2-32 for locations of these monitoring sites. Concerns involve all  four waterquality 
categories -- radionuclides, trace metals, indicator inorganics, and organic (priority-pollutant) 
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compounds; however, radionuclide potential impacts occur more frequently, involving 9 of 14 

MSSs (see Table 2.37). 

Surface Water 

The average total gross-alpha and gross beta concentrations are relatively unchanged between site 
SW118 and SW093 indicating that no signifcant contributions of these indicator radionuclides 

have entered North Walnut Creek from cluster II. However, at site SW085, located within cluster 
II, the mean total gros-alpha and total gross-beta concentrations observed are 89.31 PcK and 
61.44 pCK, respectively. These values are roughly 3 to 4 times greater than the concentrations 
observed at site SW093, located further downstream. 

Average trace-metal concentrations at downstream site SW093 are greater than at either upstream 
sites SW018 or SW118 for 36 of the 66 trace metals species included in this assessment (see 
Table 2-34), which may indicated relative impacts of MSSs within cluster II. Of these 36 trace 
metal species exhibiting increased average concentrations at site SW093, 19 had an increase of 
two-fold or more, and 9 constituents exhibited an increase of four-fold or more. Specific trace- 
metals species noted in this manner includes dissolved arsenic, dissolved cobalt, dissolved lead, 

dissolved lithium, dissolved manganese, dissolved and total molybdenum, total tin and dissolved 
vanadium. 

A concern in making a judgment is the inability of evaluating relative flow contributions from 
either upstream site and from intervening drainage areas as they contribute to flow monitorhg 
at site SW093. In 17 instances, inflow average concentrations from upstream site SWl18 

exceeded those observed for downstream site SW093, indicating possible adverse impacts from 
sources outside of the OU8 area. These involved primarily the total trace-metal species. The 
most significant increases of two-fold or more were total aluminum, total barium and total iron 

0 (Table 2.34). 
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It should be noted that sites SW085 and SW102, located within cluster II (see Figure 2-32), 

frequently had observed average concentrations far higher than those observed at SW093. These 
monitoring sites are located on relatively small watersheds, as compared to site SW093, and 
therefore, the concentrations observed at these sites are more representative of the impacts 

associated with the IHSSs draining through these monitoring sites. Isolated average 
concentrations of trace-metal species at one or both of sites have exceeded the average 
concentration at site SW093 in 23 cases. The most notable increases were average concentrations 

of dissolved and total beryllium at site SW102 (3 to 8 times higher than SW093) and for average 
concentrations for dissolved and total thallium at both sites SW085 and SW102, which were 10 

times higher than the observed concentrations at site SW093. 

Based upon tabulated selected inorganic variables for samples collected at upstream sites SWO18 

and SW118 and at downstream site SW093 (Table 2.36), none of the indicator constituents 
(nitratelnitrite, phosphorus, sulfate, chloride, and dissolved solids were used in this assessment) 
appears to exhibit excessive concentrations that might indicate adverse impacts of MSSs. 

Average concentrations at these sites are as follows (Table 2.36): (1) nitratelnitrite, 1.6 mg/L at 
SW018; 0.45 mg/L at SW118, and 1.8 mg/L at SW093; (2) phosphorus, 0.17 mg/L at SWO18, 

0.05 mg/L at SW118, and 0.18 mg/L, at SW093; (3) sulfate, 35 mg/L at SWO18, 18 mg/L at 

SW118, and 35 mg/L at SW093; (4) chloride, 54 mg/L at SW018,39 mg/L at SW118, and 40 

mg/L at SW093, and (5) dissolved solids, 369 mgL, at SWO81, 259 mg/L at SW118, and 317 

m a  at SW093. 

a 

Regarding detectable concentrations of organic priority pollutants (volatildsemivolatile 
compounds, see Table 2.33), methylene chloride was the constituent detected in 3 analyses at 
upstream site SWO18. AU samples were detected in 1991. Methylene chloride (2 analyses), and 
acetone (1 analysis) were found at upstream site SW118 (1 sample in 1990 and 2 samples in 
1991). For site SW093, a total of 6 detectable concentrations were found in 5 different samples 
collected in 1990 and 1991. Five (5) occurrences of methylene chloride and one (1) occurrence * 
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of tetrachloroethene were found. Of 12 occurrences found at sites SW018, SW093 and SW118, 

all but 2 (1 methylene chloride and 1 tetrachloroethene, both at SW093) were also found in 

laboratory blanks. 

Thus, the detectable concentrations of priority-pollutants appear to occur more frequently at the 
downstream monitoring site SW093, which may reflect organiccontamination impacts of OU8 

MSSs predominately in the idenuied cluster II. 

Sediments 

The cluster II sediment-quality impacts are monitored in large part by sediment sampling sites 

SED010 and SED118 (upstream) and SED009 (downstream). Also sediment sites SED120 and 

SED124, located within cluster 11 were used to compare selected data, when data was available. 

See Figure 2-32 for locations of these monitoring sites. 
0 

Regarding detectable concentrations of organic priority pollutants (volatildsemivolate 
compounds, see Table 2.33), acetone and n-nitrosodiphenylamine were found at upstream site 

SED010 (one sample each during 1986), and 2-butanone (1 sample), acetone (1 sample), and 

methylene chloride (2 samples) were found in upstream site SED118 (1 analysis in 1990, and 2 

analyses in 1991). In a l l  cases the constituents were also found in laboratory blanks. 

For site SED09, located downstream of cluster II along North Walnut Creek, a total of 14 

detectable concentrations were found in 5 different samples (1 in 1986, 11 in 1991, and 2 in 
1992). Of the 14 detectable concentrations, 3 were acetone (2 of these were also found in 

laboratory blanks), 1 was benzo(a)anthracene, 1 was bis(2-ethylhexyl)phthalate, 1 was chrysene, 

1 was fluoranthene, 3 were methylene chloride (all three also found in laboratory blanks), 1 was 
n-nitrosodiphenylamine (also found in laboratory blanks), 1 was phenanthrene, and 2 were 

pyrene. Of the detectable concentrations not also found in laboratory blanks, fluoranthene and ' 
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pyrene were also detected at site SED120 which is located within cluster II. This would seem 
to reflect that organic-contamination impacts may be generated from the IHSSs within cluster II. 

Average trace-metal concentrations are generally higher at upstream sites SED010 and SEDl 18 
than at downstream site SEDW. The average concentration increased between the two upstream 
sites and site SED009 for only 4 of the 29 constituents included in this assessment. The 
constituents exhibiting increased concentrations are cesium, manganese, thallium, and Zinc, all 

of which exhibited relatively high increased concentrations in the surface-water samples also. 

It was noted that site SED120, located within cluster I& exhibited average concentrations higher 

than sites SED010, SED118, and SED009 for 8 additional constituents (calcium, chromium, 
copper, lead, magnesium, silver, sodium, and vanadium). AU of these constituents except 

chromium also exhibited elevated concentrations in the surface-water samples. e 
The average total gross-alpha concentrations (Table 2.35) increased by 50-80 percent between 
the upstream sites (SED010 at 10.0 pCin, and SED118 at 12.2 pCi/L) and the downstream site 
(SEM)o9 at 18.49 pCYL). In contrast, the average total gross beta concentration for the upstream 
sites (28.0 pCi/L for SED010, and 27.4 pCi/L for SED118) remain relatively unchanged when 
compared to the downstteam site, SED009 at 27.5 6% A check of site SED120, located 

within cluster II indicates that the average total gross-beta concentration is 96.4 pCfi which is 

roughly 3.5 times higher than the average concentration recorded at site S m 9 .  

The selected inorganic variables data are somewhat Iimited for sediment samples. Based on the 

data available for the tluw monitoring sites used for this assessment, only nitratelnitrite, sulphate, 
and chloride concentrations increase between the two upstream sites (SED010 and SEDl 18) and 

the downstream site SED009. It is not possible to attribute the increases in sulphate and chIoride 

to contributions from cluster II because no data for these contaminants are available at SED118, 
located upstream of site SEDOO9. 0 
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2.4.2.3 IHSS Cluster JII - South OU8 Affecting South Walnut Creek 

A comparison of available water-quality data at surfacewater site SW122 with similar data at 
other surface-water sites was made to assess possible OU8-related impacts at these monitoring 
locations in the RFP surface-water system. However, it needs to be kept in mind that water- 

quality impacts at these locations are possible (undoubtedly probable, see Table 1.3) from MSSs 

included in other OUs. 

Cluster ID consists of five M S s  located in the south part of OU8. These MSSs are identiiied 
by number as 118.2, 123.1, 150.4, 150.7, and 172. IHSS cluster IU (adjusted to exclude MSSs 
173 and 184) waterquality impacts are monitoring in large part at downstream surface-water site 

SW122. Concerns involve only 2 of the 4 waterquality categories - radionuclides and organic 
0 (priority-pollutant) compounds. 

Surface Water 

Regarding detectable concentrations of organic priority pollutants (volatildsernivolatile 
compounds, see Table 2.33), methylene chloride (3 analyses), and acetone (1 analysis) were the 

constituents detected. It is noteworthy for this assessment that priority-pollutant data were 
available for 3 samples collected during late 1990 and 1991 at this downstream site. All of these 

detected pollutants were also detected in associated laboratory blanks. 

At site SW 122, average dissolved gross-alpha and dissolved gross-beta concentrations (4.66 Ki/L 
and 17.50 pCi/L, respectively, Table 2.35) were less than those observed at the other sites 
(SW018 and SW093) involved in this assessment (see above discussions). Hence, radionuclide- 
related impacts associated with upstream MSS cluster III appear to be less than those associated 

with other OU8 IHSS clusters included in this assessment. 
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Sediments 

Sediment data were available along North Walnut Creek downstream of Cluster III. The nearest 

downstream sediment monitoring site is SEW11. Further downstream is sediment monitoring 

site SEW12. The data available for site SED012 were limited to only 1986 collection dates. 

Organic priority pollutant compounds were assessed at sites SED011 and SED012 to determine 

which compounds were found in detectable concentrations and in what frequency at site SED01 1, 

six detectable organic compounds were found in 7 different samples between 1986 and 1991,2- 

butanone (1 occurrence), acetone (6 occurrences), carbon tetrachloride (1 occunence), chlorofom 

(1 occwrence), methylene chloride (4 occwrences), tetrachloroethene (2 occurrences), and 

trichloroethene (1 occumnce). Methylene chloride and acetone were found in laboratory blanks 

in 7 of the 10 analysis. At site SEDO12, only acetone (2 occurrences, 1 laboratory blank), and 

toluene were found in detectable concentrations. 
0 

The average total gross-alpha and gross-beta concentrations were found to be 11.9 pC& and 10.0 

pCm, respectively at site SEDO11, and 3.5 pCK and 11.3 pCfi, respectively at site SED012, 

located further downstream. These concentrations are relatively low when compared to the 

average values reported downstream of clusters I and II (see previous discussion). It does not 

appear from the limited data available that excessive concentrations of indicator radionuclides can 

be attributed to MSSs within cluster IIL 

2.5 CONCEPTUAL MODELS OF RELEASES AND RECEPTOR PATHWAYS 

2.5.1 Summary of MSS Conceptual Models 

A conceptual model of exposure pathways was developed here for each of three MSS groups in 

OU8 using the known site physical conditions and potential contaminant sources described in a 
2-111 
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Sections 2.3 and 2.4. The conceptual models were developed for use in the evaluation of 
potential risks of OU8 contamination to human health and the environment. The MSSs were 
organized into the three groups to simplify the conceptual models. The MSSs are categorized 
based on contaminant source type and release mechanisms. 

The three groups are as follows: 

Group I - Leaks, Spills, and Overflows of Tanks and Pipelines Originating Below Ground 
Surface 

Group 11 - Releases Associated with Fires and Explosions 

Group EI - Leaks, Spills, and Overflows of Tanks, pipelines, and/or Drums Originating 
Above Ground Surface 

8 The primary purpose of a conceptual model is to aid in identifying exposure pathways through 

which human and biotic receptors may be exposed to conkminants. The EPA defmes an 

exposure pathway as "... a unique mechanism by which a population may be exposed to 

chemicals at or originating from the si te..." (EPA, 1989a). 

As shown in Figure 2-33, an exposure pathway includes a contaminant source, a release 
mechanism, a transport medium, an exposure route, and a receptor. An exposure pathway is not 
complete without each of these five components. The individual components of the exposure 

pathway are defined as follows: 

e Contaminant Source: 
contaminant source is divided into primary and secondary sources (media that 
potentially have been affected by these releases). 

For purposes of the OU8 conceptual models, the 

e Release Mechanism: Release mechanisms are physical andor chemical processes 
through which contaminants are released or interact fiom one or more sources. 
The conceptual model identifies mechanisms that released contaminants directly 
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from the primary sources (e.g., leaks, spills, overflows, etc.), and mechanisms that 
may release contaminants directly from the secondary contaminant sources. 

0 Transport Media: The environmental media into which contaminants are released 
from the source and from which contaminants are in turn released to a receptor 
are transport media. Potential transport media for OU8 include air, surface water, 
vadose zone, groundwater, and biota. 

0 Exposure Route: Exposure routes are avenues through which contaminants are 
physiologically incorporated by a receptor. Exposure routes for receptors at OU8 
are inhalation, ingestion, and dermal contact. 

0 Receptor: Receptors are human or environmental populations that may be affected 
by the con tamination released from an IHSS or group of IHSSs. Human receptors 
for OU8 include RFP workers and visitors. Off-site populations are considered 
receptors of secondary releases carried off site by secondary release mechanisms. 
Environmental receptors are biota (both flora and fauna) indigenous to the OUS 
environs. 

2.5.2 OU8 Generalized Conceptual Model 

A diagram of the conceptual models for potential contaminant sources, transport media, exposure 
routes, and potential receptors relating to the OU8 MSSs is presented in Figure 2-33. The 

various aspects of the conceptual model are explained in the following sections. 

2.5.2.1 Contaminant Sources 

The MSSs that constitute OU8 are located inside and around the Protected Area of the RFP. 
This area is physically enclosed with a security fence. Access is restricted to authorized 
personnel or visitors escorted by authorized personnel. 

Contamination sources within the various IHSSs include above-ground and underground tanks, 

underground pipelines, equipment decontamination areas, and releases inside buildings which may @ 
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have affected areas around the buildings. Additional sources not associated with known IHSSs 

may include footing drains beneath the 700-series buildings. Contaminants from these sources 

may have been introduced into the environment through spills on the ground surface, 
underground leakage and infiltration, explosion and/or fEe, and in some cases through incident 
precipitation m-on  and run-off. Contamination may still be entering the environment from some 
of the sources; in other mas, the sources may be exhausted or may have been physically 
mitigated through remediation at the time of the initial release. 

Contaminants first enter the environment through air, surface water, and/or soil, and are 
Con taminants 

remain in the air for a relatively short duration; however, surface water, sediments, and soils may 
become host media because they can store contaminants for longer periods of time. Unaffected 

media such as groundwater can then become affected as a result of contact with contaminated 
Witrating surface water, in-situ sediments, and/or soil. . Generally, once a medium is 

contaminated, it in turn may become a secondary contaminant source. Therefore, for conceptual 
purposes, contaminated surface water, soil, sediments, and groundwater are considered secondary 
contaminant sources in each MSS. 

transported by various mechanisms from affected media to unaffected media. 

0 

The chemical composition of the contaminants varies widely between the IHSSs, ranghg from 

low-level mixed wastes to nonradioactive organic and inorganic compounds. 

Air transport of contaminants is likely to have occurred during several incidents within OU8 

involving fires and/or explosion. Settling of contaminated airborne dust and tracking of 
contamination by fmfighters may have affected surrounding soils, surface water, and sediments. 
In addition, surface water transport of contaminants is likely to have occurred as a result of 
runoff of fmfighting water and/or chemicals. 
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In the unsaturated (vadose) zone, free liquids are expected to move generally downward to the 

water table, which varies in the OU8 area from a few to more than 10 feet, depending upon 

location and time of year. If, however, the leakage or release rate exceeds the infiltration 

capacity of the soil, or if the surface is covered with an impermeable material (e.g., asphalt), then 

the liquid may pool or flow across the material surface to a more permeable material where 

infiltration can occur. In an instance where the release is from a pressurized source (e.g., 

presswized pipeline), or the rate of leakage from an underground release exceeds the soil's 

infiltration capacity, the release may rise to the surface. This has occurred during a number of 

historical pipeline and valve vault leaks at the RFP. Liquids Witrating the soil may also 

encounter a less permeable layer (low-flow boundary) and flow laterally through the more 

permeable soil along the boundary. At the RFP, such permeability contrasts are likely at the 

aUuvium/bedrock contact. 

Most RFP pipelines and footing drain systems are believed .to be bedded either in sand or in 
native soil backfill. Hydraulic conductivity in clean sand typically ranges fiom approximately 

to 1 cdsec. The hydraulic conductivity in the Rocky Flats Alluvium, the deposit in which 

the majority of RFP pipelines and footing drains are believed to be located, ranges from 

approximately 7 x lo5 to 1 x lo-* cmlsec. The Valley Fill Alluvium, another common deposit 

at the RFP, has a hydraulic conductivity that ranges from 5 x 10" to 1.8 x lo3 cdsec (EG&G, 

1991g) (EG&G, 1991h). The hydraulic conductivity of unconsolidated deposits such as the 

Rocky Flats Alluvium is expected to increase when the deposit is disturbed (Le., excavated and 

replaced as backfii material) due to increased porosity in the disturbed material. 

It is therefore considered likely that most pipeline and footing drain releases initially flowed 

preferentially through the trench materials and permeated the surrounding native soils to a much 

lesser extent than the trench materials. Over time, the released materials may gradually have 

Witrated surrounding native soil, particularly the soil beneath the trench. Thus, contaminant 

plumes from pipeline and footing drain releases are expected to be strongly aligned along their @ 
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respective trenches, and perhaps to extend below the trenches into underlying soils. Groundwater 
that may periodically or perennially sahxate these trenches can also be expected to flow 
preferentially through the trench materials. Any resulting spread of contamination should remain 
strongly oriented along the trench. 

Contaminant plumes resulting from slow, gradual pipeline and footing drain leaks may be less 
prevalent along trenches than those from releases with higher flow rates. It is probable that many 
pipeline leaks occurred that were never detected due to low flow rate. It is also probable that 
some major or catastrophic releases were preceded at the same location by a longer period of 
slow leakage as the pipeline gradually failed. However, it is still considered likely that the 

relatively much higher hydraulic conductivity of the trench materials will control the orientation 
of contaminant plumes from gradual leaks, albeit to a lesser degree than those from more sudden 

0 releases. \ 

Tank releases are most likely to occur at tank openings (i.e., overflows), tank/pipe connections, 

the base of the tank where residual waste collects, places where underground tanks may be in 

contact with groundwater, at cold joints along the walls of concrete tanks, and at structural beams 

that could be affected by differential settlement of the tank bedding or supports. 

Releases from such locations would likely affect the environment immediately surrounding the 

tank, particularly where the release is from an underground tank bedded in backfill. Based on 
these conceptual tank release locations, contamination will most likely exist beneath or near 
external connections and openings, near joints or comers around underground tanks, and beneath 
the base of the tank. 

Most IHSSs in OUS overlie or are immediately adjacent to other nearby IHSSs. Thus, it may 
not always be possible to differentiate between contamination from specific IHSSs. Therefore, 
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the precise extent of contamination from a given MSS may be difficult or impossible to 
determine. 

2.5.2.2 Potential Transport Mechanisms and Receptors 

As mentioned above, potential transport mechanisms in OU8 include air, surface water, vadose 
zone, and groundwater. Air pathways will be addressed by surface soil, sediment, and soil gas 
characterization. The surface water pathway will be addressed by surface water and sediment 
sampling. The groundwater pathway will be addressed by subsurface soil and water samphg 
and hydrostratigraphic unit examination through the use of soil and bedrock boreholes and 
groundwater wells. Individual MSS potential contaminant pathways may commingle with 
pathways from other IHSSs. 

Potential contaminant receptors include RFP workers, off-site residents, and terrestrial and aquatic 
biota. These receptors could be exposed to OU8 contaminants through ingestion, inhalation, or 
dermal contact (Figure 2-34). 

Potential movement of contaminants (particles) by wind is possible wherever contaminated soils 

exist or at IHSSs that are uncovered (e.g., no asphalt pavement or concrete). The likelihood of 
airborne contamination increases greatly if the site is disturbed by traffic, construction, or similar 

activity. Dust-borne contaminants mobilized by wind have been documented in some areas of 
the RFP. 

Some releases involving constituents such as VOCs, while impacting air quality for a time near 

the release, typically do not spread contamination to secondary media through the air transport 
mechanism. However, organic vapors emanating from soils in the vadose zone can serve as an * 
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indicator of subsurface releases and potential soil contamination. The movement of organic 

vapors through soil is controlled by the specific properties of the contaminant and the soil as well 
as other physical parameters and physical characteristics of the soil. 

Surface Water and Sediments 

Surface soils and sediments may have been affected by releases that originated at the ground 
surface or releases that have surfaced €?om underground leaks. Surface water runoff across these 

areas could then move the contamination into nearby drainages or surface impoundments. A 

system of collection ditches and ponds control runoff at the RFP. Some of these ditches and 
ponds are under investigation as separate MSSs and sometimes separate OUs. 

0 It is possible that surface water may also be indirectly affected by contaminated groundwater 

discharging to surface water bodies such as ditches, ponds; and creeks from footing drains 
beneath the 700-series buildings and natural seeps. 

Vadose Zone and Groundwater 

Groundwater recharge €iom incident precipitation may occur through uncovered ground surfaces 

within the RFP. It is anticipated that mobile constituents of contamination in uncovered areas 

may eventually migrate into the vadose (unsaturated) zone, or eventually to the groundwater 
system. Unlined drainages, both natural and manmade, are probably a prhw some of 
groundwater recharge in the RFP. Contaminants underlying these sources can be expected to 

reach the water table more quickly. Soils overlain by pavement and buildings, on the other hand, 

may be subject to little or no downward percolation of water, and contaminants in such soils may 
I remain relatively immobile. 
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2.5.3 GROUP-SPECIFIC CONCEPTUAL MODELS 

This Section presents a general summary of the OU8 characteristics by group, followed by 

descriptions of group-specific contaminant sources, release mechanisms, transport media, 

exposure routes, and receptors. Detailed 

descriptions of the backgrounds and physical settings of the IHSSs making up these groups were 

presented in Section 2.3. Section 2.4 presented detailed information on the nature and extent of 
contamination specific to each MSS. 

Section 2.5.3 is summarized in Figure 2-33. 

2.5.3.1 Group I - Leaks, Spills, and Overflows of Tanks and Pipelines 
Originating Below Ground Surface 

e Most of the IHSSs in this group are associated with either the PWLs, or the Cooling Towers. 
This grouping is primarily based on similar contaminant types (generally process wastes) and 

release mechanisms (leaks and overflows). The OPWL system is considered a separate Operable 

Unit (OU9). More specific information regarding OU9 may be found in the Final Phase I RFI/RI 

Work Plan for OU9 (EG&G, 1992b). 

The specific IHSSs associated with Group I are: IHSS 118.1 - Solvent Spills West of Building 

730; 123.1 - Valve Vault 7 West of Building 707; IHSS 135 - Cooling Tower Blowdown 

Northeast of Building 374; MSS 137 - Cooling Tower Blowdown Buildings 712 and 713 (IAG 

Name: Building 774); MSS 138 - Cooling Tower Blowdown Building 779; IHSS 144 - Sewer 

Line Breaks - near Building 730, Tanks 776 A-D; MSS 150.3 - Radioactive Site Between 

Buildings 771 and 774; and IHSS 150.4 - Radioactive Site East of Building 750. Figure 2-35 

presents a schematic diagram of the conceptual model for Group I. 

2.5.3.1.1 Contaminant Sources and Release Mechanisms e 
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Primam Sources and Release Mechanisms 

IHSS 118.1 - Solvent Spills West of Building 730 (IAG Name: Multiple Solvent Spills West of 
Building 730) 

The primary source of contamination at IHSS 118.1 is considered to be a 5,OOo-gallon 

underground carbon tetrachloride storage tank that was located adjacent to the west side of 

Building 730. It is speculated that the tank or its associated pipes may have been releasing the 

carbon tetrachloride into the ground. 

The primary release mechanisms at this IHSS are believed to be overflow and leakage, and also 

direct pumping onto the ground. Several incidents involving leakage have been reported, In one 
such incident the tank failed, releasing carbon tetrachloride into the tank’s sump. The sump 

subsequently pumped some of the liquid onto the ground surface. 
0 

IHSS 123.1 - Valve Vault 7 Southwest of Building 707 

The primary source of contamination at IHSS 123.1 is considered to be Valve Vault 7, which is 

located to the southwest of Building 707, adjacent to the north side of the PA inner fence. Valve 

Vault 7 controls the 800 Area main PWL. 

The primary release mechanism at this MSS is a 1eWoverflow. A check valve in Valve Vault 

7 malfunctioned allowing process wastewater to backflow into the sump. The vault filled with 

process wastewater and overflowed. The process wastewater drained into an adjacent storm 

runoff collection system ditch near Eighth Street and Sage Avenue and flowed east toward South 

Walnut Creek and the B-Series drainage ponds. Runoff was noticed flowing across the former 
750 Parking Lot, through the Building 991 normal runoff drainage. e 
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MSS 135 - Cooling Tower Blowdown - Northeast of Building 374 

The primary source of contamination at IHSS 135 is suspected to be the Building 374 cooling 
tower which may have released blowdown water to the area. It is suspected that this water 
contained chromate and/or tritium. Blowdown water is typically routed through an underground 
pipe into the RFP's sanitary sewer system for treatment. 

The primary release mechanism at this MSS is unknown. No leaks or other incidents involving 
blowdown water from Building 374 has been documented The only known release involved the 
use of a Building 373 cooling tower pond. The cooling tower was cleaned and the slurry portion 
was pumped into a small retention pond This pond is believed to have been north of Building 

374 where Tanks 808A and 808B are now located. Overnight, some of the water leaked through 

the dirt dike and gate valve and drained into Walnut Creek. @ 
IHSS 137 - Cooling Tower Blowdown - Buildings 712 and 713 (IAG Name: Building 774) 

The primary source of contamination at IHSS 137 is considered to be one of the two cooling 
towers associated with Building 776. These cooling towers were originally thought to be 
associated with Building 774. Cooling tower blowdown pipes leave the cooling towers on their 
south sides. These pipes are considered the most probable source of any blowdown water 
contamination around these cooling towers. 

The primary release mechanism at this MSS was leakage. In September, 1990 it was reported 
that cooling tower water containing 50 mgh total chromium was being released through a leak 
caused by c o d e d  metal pipes. The leak originated from either the Building 712 or 713 cooling 
tower. The leak has been estimated to have involved a flow rate of between 5 and 20 gallons 
per minute. The duration of the leak was unknown, but could have occurred several months prior 
to reporting. 
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IHSS 138 - Cooling Tower Blowdown - Building 779 

The primary source of contamination at IHSS 138 is considered to be an underground cooling 
tower water line east of Building 779 that released cooling tower water containing 50 ppm 
chromium and 3,000 d p d l  alpha activity. An additional source at this IHSS is the Building 783, 

#2 cooling tower. An estimated 1,OOO gallons of cooling water containing an inorganic phosphate 
rust inhibitor was released from this tower in 1990. 

The primary release mechanisms at this MSS are thought to be a leak in a cooling tower water 
line and an overflow in the Building 785, #2 cooling tower. 

IHSS 144 - Sewer Line Breaks - near Building 730, Tanks 776 A-D a 
The primary sources of contamination at IHSS 144 are considered to be four underground waste 
holding tanks located north of Building 776 and east of Building 701 in a small structure 
identified as Building 730. They are designated as Tanks 776 A through D. Tanks 776 A and 
B were laundry waste holding tanks, and Tanks 776 C and D were process waste holding tanks. 

The primary release mechanisms associated with this IHSS are leaks and overflows. In 1972, 
increased pumping rate during a transfer of laundry waste water from Tanks 776 A and B to 
Building 995 caused suspension of high level sediment in the tanks and pressurization of the 

sanitary waste line. The pressurization of the line caused a commode and sink in Building 701 
to overflow, and a patch to rupture in the line east of the waste holding tanks. Due to the 

overflow of the commode and sink, the toilet, sink, and floor of Building 701, as well as the 
ground east of the building, were contaminated. The patch which ruptured was apparently 

located between Buildings 777 and 779. At the time of the incident, maintenance may have been 
cleaning out a clean out plug near Building 701, further increasing the potential impacts on the 
environment. 

0 
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IHSS 150.3 - Radioactive Site Between Buildings 771 and 774 (LAG Name: Radioactive Leak 
Between Buildings 771 and 774) 

The primary source of contamination at IHSS 150.3 is believed to be process waste lines in a 
cement tunnel running between Buildings 771 and 774. The primary release mechanism at this 

IHSS is leakage of the PWL. 

IHSS 150.4 - Radioactive Site East of Building 750 (TAG Name: Radioactive Liquid Leaks East 
of Building 750) 

The primary s o m e  of contamination and the primary release mechanism at IHSS 150.4 are 

unclear. IHSS 150.4 has been described as a 20- by 20-foot area northeast of Building 750. The 

surface is flat and mostly paved, and is used for storage, parking and loadinglunloading for 

Building 750. The area has been paved since construction of Building 750 in 1969. In May of 

1969 a fire occurred in Building 776-777. Following the fm,'the tanks and pumps that handled 

the decontamination fluid may have been placed into the Building 750 courtyard. Several leaks 

have been noted kom the manholes in this area since it was paved. This area is suspected to 

have residual contamination from the storage of the decontamination equipment, however, no 

documentation is available that describes the contamination of the parking m a  by the 

decontamination tanks and pumps. As discussed in Section 2.3, the "leaky" manholes may be 

attributable to a leaky PWL. 

IHSS 150.4 is presented again in Group ET. It is presented in both Groups due to the inability 

to determine whether the primary release originated above or below ground surface. 
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Secondary Sources and Release Mechanisms 

Soils have been contaminated as a result of past releases associated with the MSSs in Group I. 

It is possible that sediments, surface water, and groundwater have also been affected. Carbon 
tetrachloride, which is the contaminant involved in IHSS 118.1, has been detected in nearby 

wells. This indicates that soils are very likely affected at this MSS. In light of this, soils, 

surface water and transported sediments, and groundwater should be considered as potential 

secondary sources within this group. 

Secondary release mechanisms associated with soil contamination in Group I MSSs are 

considered to be leaching of contaminants from the soils and sediments by percolatbg 
groundwatec volatilization and dispersion of fugitive dust; and infiltration of con taminated 

groundwater and incident precipitation through uncovered or unlined land surfaces, depressionS, 

and ditches. 

@ 

2.5.3.1.2 Transport Media, Exposure Routes, and Receptors 

Trans~ort Media 

Historical accounts of the MSSs associated with Group I indicate that the releases could 

potentially have impacted the transport media of air, surface water, vadose zone, and groundwater 

through pathways illustrated in Figure 2-34. 
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Air is considered a transport mechanism for Group 1 MSSs due to the likelihood of soils having 
been Contaminated by releases associated with these MSSs, and the consideration of soils as a 
secondary source. Potential movement of contaminants (particles and volatiles) by wind is 
possible, esptxially wherever contaminated soils are disturbed, e.g., by traffic, construction, or 
similar activities 

Surface Water 

Surface water is known to have been affected by releases associated with some IHSSs in this 

Group, specifically MSSs 123.1, 135, and 137. In addition, precipitation runoff across mils 
affected by Group I IHSSs could move the contamination into nearby drainages or surface 

impoundments. 
e 

Surface water may also have been indirectly affected by contaminated groundwater discharging 
into surface water bodies such as ditches, ponds, and creeks from footing drains below the 700- 

series buildings and natural seeps. 

Vadose Zone 

The vadose zone is a potential transport medium depending on the nature of the associated 
contaminant(s). If the contaminant is a "sinker," (e.g., a DNAPL) meaning that in its liquid state 

it is more dense than water, it can migrate through the vadose zone, into the water table, and to 
the bottom of an aquifer in hydraulic connection. Light non-aqueous phase liquids (LNAPLS) 

may also migrate through the vadose zone, but being less dense than water, they would float on 
the water table. Since the vadose zone is unsaturated, volatile contaminants may volatilize and 

migrate through the vadose zone more readily than under saturated conditions. 
0 
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Groundwater 

Groundwater recharge from incident precipitation occurs through uncovered ground surfaces 

within some of the MSSs associated with Group L It is possible that mobile constituents of 

contamination in uncovered areas eventually could leach into the groundwater system. Unlined 
drainages, both natural and manmade, are probably a primary source of groundwater recharge in 
the RF’P, and contaminants underlying these featut.es can be expected to reach the water table. 
In addition to contaminant migration to the water table, it is possible that direct releases to 
groundwater have occurred at IHSSs that involve underground storage tanks. The water table 

at the RFP has been known to fluctuate several feet. During seasonal highs in the water table 
fluctuation cycle, the water table could rise above the base of the tank, making direct 
contamination likely. e 
EXDOSUE Routes 

Contaminants released from Group I IHSSs could potentially affect receptors through inhalation 
of airborne particles or vapors, and through ingestion of or dermal contact with contaminated 
some or transport media. 

Recemors 

Potential human receptors include RFP workers, visitors to the site, and off-site residents. 
Environmental receptors include biota (both flora and fauna) indigenous to the Group I MSS 
localities and their environs. 
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2.5.3.2 Group II - Releases Associated with Fires and Explosions 

IHSSs were included in this group if the releases were associated with fires or explosions in the 

fflter system. These IHSSs also have similar waste types (radionuclides). IHSSs associated with 

this group are: IHSS 150.1 - Radioactive Site North of Building 771; MSS 150.2 - Radioactive 

Site West of Buildings 771 and 776; and MSS 150.7 - Radioactive Site South of Building 776. 

Figure 2-36 presents a schematic diagram of the conceptual model for Group II. 

2.5.3.2.1 Contaminant Sources and Release Mechanisms 

Primary Sources and Release Mechanisms 

@ IHSS 150.1 - Radioactive Site North of Building 771 (IAG Name: Radioactive Liquid Leaks 
North of Building 771) 

The primary sources of contamination at IHSS 150.1 are considered a fm in Building 771 and 

numerous releases of contaminated fluids from drums and tanks. The m a  is described as a 50- 

by 450-foot area north of Building 771. Wastes from Building 771 and materials to be 

reprocessed in Building 771 where frequently handled and stored here. This area is paved, and 

is occupied by numerous trailers, auxiliary buildings, and storage areas. The surface was repaved 

four to five years ago. Prior to this, the asphalt was badly deteriorated with soil exposed in many 

areas. Through the course of the heavy use this area received, several unrelated incidents have 
occurred which impacted the area. 
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The primary release mechanisms associated with this MSS were ignition, spills, and leaks. The 
most noteworthy incidents include the following: 

0 In the RFP’s fmt major fire, a plenum was breached, which released an unknown 
amount of radioactivity around the building, particularly to the north. 

0 A tank used to store concentrated americium for recovery developed a pinhole 
leak and dripped an unknown quantity of the americium solution onto the slab 
foundation. 

0 A drum leaked on the roadways during the removal of drums from the 903 
Storage area. The forklift carrying the leaking dnun traveled across the 8ccess 
road north of Building 771. 

0 Residue leaked out of a drum of filters as it was being transported from a storage 
area to Building 771 for processing. 

0 A waste drum was found to be leaking and was determined to contain nitric acid 
from non-line generated waste. A rainstorm spread the contamination, affecting 
between 2,300 and 2,500 square feet of asphalt and gravel. 

0 A punctured scrap box stored inside Building 770 contaminated 3,600 square feet 
inside the building and 500 square feet outside. 

0 A 55-gallon drum containing spent ion exchange resin residue leaked inside 
Building 770 onto the concrete floor. 
Buildings 771 and 770 and covered 600 square feet. 

Contamination was tracked between 

Decontamination activities conducted after specific incidents would have been focused on 

radioactive contamination. Residual contamination from other hazardous constituents may have 

remained. 
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IHSS 150.2 - Radioactive Site West of Buildings 771 and 776 (IAG Name: Radioactive Liquid 
Leaks West of Building 771) 

The primary s o m e  of contarnination at MSS 150.2 is considered to be a fire that was discovered 
in Room 108 of Building 771. The fire released radioactive contamination primarily north and 
southwest of the building. Fires in the box exhaust booster fdters and main fdter plenum were 

discovered soon after. An explosion in the main exhaust duct probably contributed to release of 
plutonium from the stack. 

The primary release mechanisms associated with this IHSS were volatilization, explosion, and 

foot traffic. During fm fighting and decontamination activities, access to the main fdter plenum 

was gained through a hatchway on the west side of the building. This activity caused the spread 

of contamination on the west side of Building 771. 0 
MSS 150.7 - Radioactive Site South of Building 776 (IAG Name: Radioactive Liquid Leaks 

South of Building 776) 

The primary source of contamination at IHSS 150.7 is considered to be a fEe that occuned in 
Building 776-777, as is discussed in the description of IHSS 150.2 in sections 2.3 and 2.4. 

The primary release mechanism at this MSS was foot traffic. Plutonium was tracked outside 
those buildings and onto this site by fm fighting and support personnel. Following the fm, rain 
carried the contamination into the soil. The spread of contamination south of Building 776 can 

also be attributed to the runoff of fire water sprayed on the building to contain the fire. Sand 
and gravel between Building 777 and Building 778 we= also contaminated before the rain. 

PhsrsIRFyRIWorlrpLa 
Opaable Unit No. 8 2-129 

Ed 
Dccemba 1.1992 



21 100-WP-OU8.01 
Section No.: 2.0. Rev. 2 Phase I RFURI Work Plan 

Operable Unit No. 8 Page: 130 of 143 
700 Area Effective Date: December 1, 1992 

e ENVIRONMENTAL RESTORATION PROGRAM Manual: 

Secondary Sources and Release Mechanisms 

Soil was affected in the vicinity of these MSSs as a result of spills, leaks, fallout deposition, and 

fire-fighting activities. Soil may have been exposed in the area directly around Building 770 and 
beneath the concrete foundation slab of the americium tank. These areas have subsequently been 
paved. Though removal of contaminated soils was undertaken, it is &ely that residual soil 
contamination still exists. Therefore, soils within the MSSs associated with this group should 
be considered a potential secondary source. 

Sediments may have been affected from contaminated fallout and €tom affected surface water. 
Sediments should also be considered a potential secondary some. 

0 Secondary release mechanisms associated with Group Il's soil contamination are considexed to 

be leaching of contaminants from the soils and sediments by percolating groundwater, 
volatilization and dispersion of fugitive dust; and infiltration of contaminated groundwater. 

2.5.3.2.2 Transport Media, Exposure Routes, and Receptors 

Tms~01-t Media 

Historical accounts of the IHSSs associated with Group 11 indicate that the releases could 
potentially have impacted the transport media of air, surface water, vadose zone, and groundwater 
through pathways illustrated in Figure 2-34. 

@ 
Movement of contaminants by wind was highly likely due to the fact that volatilization was one 

of the primary release mechanisms for all three MSSs in Group II. Wind movement is also 
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possible, especially when contaminated ground surface is disturbed. If the locations of these 

MSSs have been covered with pavement, the likelihood of airborne contamination decreases 

greatly from the secondary sources. 

Surface Water 

Surface soils and sediments have been affected at the IHSSs in this Group. The activities 

associated with these MSSs included the application of water to fight fires. Fire-fighting water 

and precipitation runoff across these areas may have moved the contamination into the nearby 

drainages at the time of the incidents. Precipitation runoff subsequent to these incidents may 

have also moved contaminants from secondary sources to nearby drainages. 

0 Surface water may also have been indirectly affected by contaminated groundwater discharging 

into surface water bodies such as ditches, ponds, and creeks from footing drains below the 700- 
series buildings and natural seeps. 

Vadose Zone 

The vadose zone is a potential transport medium depending on the nature of the associated 

contaminant(s). If the contaminant is a "sinker" (e.g., a DNAPL), it can migrate through the 

vadose zone, into the water table, and to the bottom of an aquifer in hydraulic connection. 

LNAPLs may also migrate through the vadose zone, but being less dense than water, they would 

float on the water table. Since the vadose zone is unsaturated, volatile contaminants may 

volatilize and migrate through the vadose zone more readily than under saturated conditions. 
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Groundwater 

Groundwater recharge from incident precipitation (and in this case--from frre-fighting activities) 

occurs through uncovered ground surfaces. All of the MSSs associated with Group II occurred 

in and around uncovered ground surfaces. It is anticipated that mobile constituents of 
contamination in these uncovered areas have leached into the groundwater system. Contaminated 

soils subsequently overlain by pavement and buildings may be subject to little or no vertical 

infitration of water, and contaminants in such soils may remain relatively immobile. 

Ex~osure Routes 

Contaminants released from Group 11 MSSs could potentially affect receptors through inhalation 

of airborne particles, and through ingestion of or dermal contact with contaminated souroe or 
transport media. 

@ 

ReceDtors 

Potential human receptors include RFP workers, visitors to the site, and off-sl& residents. 

Environmental receptors include biota (both flora and fauna) indigenous to the Group II IHSS 

localities and their environs. 

2.5.3.3 Group ITI - Leaks, Spills, and Overflows of Tanks, Pipelines, 
and/or Drums Originating Above Ground Surface 

This grouping is primarily based on similar release mechanisms. The MSSs associated with this 

group are: MSS 118.2 - Solvent Spill South End of Building 776; IHSS 139.10 and (S) - 
Hydroxide Tank Area - Buildings 771 & 774; MSS 139.2 - Hydrofluoric Acid Tank Area - 
Building 714; IHSS 150.4 - Radioactive Site East of Building 750; MSS 150.6 - Radioactive Site * 
phare I RFYRI Work Plan 
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South of Building 779; IHSS 150.8 - Radioactive Site Northeast of Building 779; MSS 151 - 
Fuel Oil Leak - Tank 262 North of Building 347; IHSS 163.1 - Radioactive Site North of 

Building 774; MSS 163.2 - Radioactive Site North of Buildings 771 & 774; MSS 172 - Central 

Avenue Waste Spill; MSS 173 - Radioactive Site - 900 Area (Storage Vaults Near Building 991); 

MSS 184 - Radioactive Site - Building 991 Steam Cleaning Area (near Building 992); and IHSS 
188 - Acid Leak (Southeast of Building 374). Figure 2-37 presents a schematic diagram of the 

conceptual model for Group III. 

2.5.3.3.1 Contaminant Sources and Release Mechanisms 

primary Sources and Release Mechanisms 

@ MSS 118.2 - Solvent Spill South End of Building 776 (IAG Name: Multiple Solvent Spills 
(South End of Building 776) 

A 5,000-gallon above-ground carbon tetrachloride tank located within a bermed area between the 

north side of Building 707 and the alleyway south of Building 778 is believed to be the primary 
source of contamination at this site. 

This tank is known to have ruptured and leaked solvent onto the ground, which contaminated the 
soil. An unknown amount of carbon tetrachloride was released. The tank and the area of the 

spill were cleaned up. No documentation was found that further details response to this 

occurrence. 

MSS 118.2 has been described as a 30- by 70-fOot area south of Building 776. The primary 
s o m e  of contamination at this site is described as organic solvent tanks located inside Building 

776 at the south end. e 
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Leaks, spills, and overflows of unknown quantities are believed to have occurred from these 
tanks during routine ftlling operations. 

MSS 139.1 (N) and (S) - Hydroxide Tank Area - Buildings 771 and 774 (TAG Name: Caustic 
Acid Spills) 

The primary source of contamination at IHSS 139.1 is considered to be two caustic tanks, a 

5,M-gallon KOH tank south of Building 771, and a 6,500-gallOn NaOH tank north of Building 

774. The KOH tank is located approximately 55 feet south and 35 feet east of the southeast 

corner of Building 771. 

The primary release mechanisms at this MSS are leaks, spills, and overflows. In several 

incidents spills occurred during the routine filling of the caustic tanks near Building 771. Neither 

the specific tanks nor the quantities involved have been thoroughly documented. In several of 
the instances, the spilled caustic was contained by a dike below the tank, and was not released 

to the environment. Some small leaks have been noted in the piping from the NaOH tank at 

Building 774. Some leaks that have been documented indicate seepage along the underground 
pipe to the outside of the building. 

0 

MSS 139.2 - Hydrofluoric Acid Tank Area- Building 714 (IAG Name: CaustidAcid Spills) 

The primary sources of contamination at this IHSS are considered to be two horizontal, 1,300- 

pound HF cylinders, each with a 1,200-pound capacity. They are located in Building 714, a 

small shed approximately 4 feet east and 29 feet south of the southeast comer of Building 771. 

The primary release mechanism at this MSS is leakage. A small vapor release from the HF 

connection outside Building 771 and an HF leak above Building 771 have been noted. 
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Apparently, the hoses had collected small amounts of the acid which appeared when the line was 

pressurized. 

IHSS 150.4 - Radioactive Site East of Building 750 (IAG Name: Radioactive Liquid Leaks East 
of Building 750) 

The primary source of contamination and the primary release mechanism at IHSS 150.4 are 

unclear. IHSS 150.4 has been described as a 20- by 20-foot area northeast of Building 750. The 

surface is flat and mostly paved, and is used for storage, parking, and loading/unloading for 

Building 750. The area has been paved since construction of Building 750 in 1969. In May of 
1969 a fm occurred in Building 776-777. Following the fm, the tanks and pumps that handled 

the decontamination fluid may have been placed into the Building 750 courtyard. Several leaks 

have been noted from the manholes in this area since it was paved. This area is suspected to 

have residual contamination from the storage of the decontamination equipment, however, no 

documentation is available that describes the contamination of the parking area by the 

decontamination tanks and pumps. Manhole leaks are believed to be related to a leaking above 

ground PWL. 

@ 

IHSS 150.6 - Radioactive Site South of Building 779 (IAG Name: Radioactive Liquid Leaks 
South of Building 779) 

The prhary source of contamination at MSS 150.6 is considered to be an improperly opened 

waste drum in Building 779. IHSS 150.6 has been described as a 100- by 200-foot area south 

of Building 779. The surface is relatively flat and mostly paved. 

The primary release mechanism at this IHSS is unknown (i.e., how the contamination escaped 

the waste drum). The contamination was spread by pedestrian tracking to areas east and South 
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of the building (see also MSS 150.8). An unknown number of drums of soil were subsequently 
removed for off-site disposal. 

IHSS 150.8 - Radioactive Site Northeast of Building 779 (TAG Name: Radioactive Liquid Leaks 
Northeast of Building 779) 

As in MSS 150.6, the primary source of contamination at IHSS 150.8 is considered to be the 

improperly opened waste drum in Building 779, IHSS 150.8 has been described as an 80- by 

120-foot area east of Building 779. The area is flat and includes both paved and unpaved 

surfaces. 

Again, the primary release mechanism at this MSS is unknown, and the contamhation was 

0 spread by pedestrian tracking. The contamination was spread to the walkways east and south of 
the building, as well as to the dock and adjacent ground. 

MSS 151 - Fuel Oil Leak - Tank 262 North of Building 374 

The primary source of contamination at IHSS 151 is considered to be Tank 262, a 47,500-gallon 

underground storage tank. The area has been described as a 30- by %-foot area centered over 

Tank 262 north of Building 374. It is overlain by a 15- by 25-foot concrete pad. 

The primary release mechanisms at this IHSS are several low volume (100 gallons or less) spills 

of No. 2 diesel fuel. 

2-136 
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IHSS 163.1 - Radioactive Site North of Building 774 (IAG Name: Radioactive Sites #3: Wash 
Area) 

The primary source of contamination at MSS 163.1 is considered to be decontamination wash 
water. MSS 163.1 has been described as a 60- by 150-foot area northwest of Building 774. The 

eastern half of the area is mostly flat and paved and is covered in part by Trailer T771G. The 

area was repaved four to five years ago. The western half is unpaved, slopes to the north, and 

is crossed by an unpaved solar evaporation pond access road. 

It is believed that the area north of Building 774 was used to wash radioactively contaminated 

equipment, and that the wash water flowed onto the ground. However, Building 774 personnel 

did not recall this a m  ever being used to wash equipment. 

MSS 163.2 - Radioactive Site North of Buildings 771 and 774 (IAG Name: Radioactive Sites 
#3: Buried Slab) 

It is unknown if contaminants are being released at this site. If so, the primary source of 
contamination is considered to be an americium-contaminated slab buried in the area near 

Building T771A (by the Perimeter Road). IHSS 163.2 has been described as a 50- by 50-foot 

area north of Buildings 771 and 774, outside the Protected Area just southeast of Parking Area 
wI1. 

The slab which measures approximately 8-feet square and 10-inches thick, originally served as 

a foundation for a 5,000-gallon stainless steel tank located approximately 30 feet north of 
Building 771. The tank was used to store a Ntrate solution high in americium with some 
plutonium. The slab was contaminated from a leak in the tank. When the tank was removed, 

the concrete slab was decontaminated until the point where smear samples did not detect further 

removable radioactivity. Paint was applied to the concrete to secure the fixed radioactivity. The 0 
2-137 
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slab was moved to a ditch directly north of the area and buried. The area has subsequently been 

paved. There is evidence of subsequent excavation of the slab; however, it is not conclusive. 

IHSS 172 - Central Avenue Waste Spill 

The primary source of contamination at IHSS 172 is considered to be a dnun that was being 
transported from the 903 drum storage area to Building 774 (or possibly Building 771). IHSS 

172 follows the path formerly used by vehicles to transport drums of waste between the 903 Pad, 
where the drums were stored, and the waste treatment facility in Building 771. 

The primary release mechanism at this IHSS is leakage. One or two drums containing 

plutonium-tainted oil and oils with lathe coolant (70 percent hydraulic oil and 30 percent carbon 

tetrachloride) leaked along this path while in transit. It was speculated that the drum(@ were 

punctured by a forklift while being loaded at the 903 Pad and were not noticed by workers until 

the vehicle had reached its destination at Building 771. An unknown amount of "low-level 

material" may spread to the ditch along the north side of Central Avenue as a result of this spill. 

@ 

IHSS 173 - Radioactive Site - 900 Area (Storage Vaults near Building 991) 

The primary source of contamination at IHSS 173 is not specifically known. Incidents involving 
very small quantities of plutonium, uranium, and beryllium, have been noted in Building 991. 

The south dock of Building 991 is located on the west side of the building and is a loading 
facility for the tunnels. This IHSS encompasses the dock areas southwest of Building 991. 

Release mechanisms are believed to be small spills that have occurred in the area and small parts 
and equipment decontamination in the dock area. 
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IHSS 184 - Radioactive Site - Building 991 Steam Cleaning Area (near Building 992) 

The primary source of contamination at IHSS 184 is considered to be steam cleaning that was 
done in an area within the southwest comer of the Building 991. MSS 184 has been described 

as a 50- by %-foot area near Building 992, just southwest of Building 991. It lies entirely within 

IHSS 173. This area possibly was used to steam clean radioactively contaminated equipment and 

drums. The rinse water was collected in a sump for treatment in the W ' s  process waste 

system. The cleaning was done on a concrete floor that is still in place. Wash water ran into 

an outside drain which flowed south and east beneath pavement before emptying into an unlined 

ditch just southeast of the building. The drain system is also still in place. 

IHSS 188 - Acid Leak Southeast Of Building 374 e 
The primary source of contamination at IHSS 188 is considered to be a %-gallon drum of mixed 

hydrochloric and nitric acids. MSS 188 is an area of approximately 70 by 110 feet southeast of 
Building 374. The surface was flat and unpaved at the time of the release and was later paved 

in the mid-1980s. 

The primary release mechanism at this IHSS is leakage of the drum. The mixed acid was 

probably waste metal leaching solution from the 400 complex and might have contained trace 

amounts of heavy metals. 

Secondarv Sources and Release Mechanisms 

Soils are known to have been contaminated as a result of past releases associated with some of 
the MSSs in Group m. Though many releases that affected soils were immediately remediated, 

some residual contaminated soil may still be in place. It is possible that soils, sediments, and 0 
~ I R F I / R I W o r k p h r  
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groundwater have been affected at a l l  of the IHSSs within this group. Therefore soils, sediments, 

and groundwater should be considered as potential secondary sources within this group. 

Surface water has been affected by releases within this group introducing the potential for 

sediments having been affected. Since this potential exists, sediments should also be considered 

as a potential secondary source. 

Secondary release mechanisms assocfate * d with Group IlI's soil contamination are considered to 
be volatilization and dispersion of fugitive dust; percolation of infttrating precipitation through 

contaminated soils and sediments; surface water transport of con taminated sediments and Soils, 
discharge of contaminated from footing drains; and movement of contaminated groundwater. 

@ It is improbable that the spills and leaks of caustics or acids have a residual impact on the soils. 

Elements associated with these types of spills, such as potassium, sodium, oxygen, and hydrogen, 

are all naturally Occurring. Therefore, they would not be indicative of the releases, except by 

way of concentration. Concentrations have likely decreased through dilution over time. Carbon 

tetrachloride, which is the contaminant involved in IHSS 118.2, has been detected in nearby 

wells. This indicates that soils are very likely affected at these IHSSs. It is also possible that 

the heavy metals associated with MSS 188 have had a residual impact to the soils, though likely 

minimal. In light of these findings, the soils at some of the MSSs within this group can be 
considered a potential secondary contaminant source. 

I 
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2.5.3.3.2 Transport Media, Exposure Routes, and Receptors 

Historical accounts of the IHSSs associated with Group 111 indicate that the releases could 
potentially have impacted the transport media of air, surface water, vadose zone, and groundwater 
through pathways illustrated in Figure 2-34. 

Air is considered a potential transport medium for both carbon tetrachloride and hydrofluoric acid 

vapors and for surficial soils that may contain residual contamination. Wind movement is also 

possible, especially wherever the ground surface is disturbed by traffic, construction, or d d a f  

activities. Air transport of vapors emanating from VOC spills, while impacting air quality for 
a time near the release, typically do not spread contamination to the unaffected mea& 

e 

Surface Water 

Surface soils, sediments, and collection ditches have been affected by releases which orighkd 

above the ground surface in Group III MSSs. Precipitation runoff across these areas could then 
move the contamination into nearby drainages or surface impoundments. MSS 173 lies within 

the South Walnut Creek drainage, primarily on the south-sloping north side of the drainage. 

Surface water may also be indirectly affected by contaminated groundwater discharging to surface 

water bodies such as ditches, ponds, and creeks from footing drains below the 700-series 
buildings and natural seeps. 
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Vadose Zone 

The vadose zone is a likely transport medium due to the nature of the contaminants associated 
with this group. Carbon tetrachloride is a "sinker," (i.e., a DNAPL) meaning that in its liquid 

state, it is heavier than water and can migrate through the vadose zone, into the water table, and 
to the bottom of an aquifer in hydraulic connection. Since the vadose zone is unsaturated, 
volatile contaminants such as No. 2 Diesel may volatilize and migrate through the vadose zone 
more readily than under saturated conditions. 

Groundwater 

Groundwater nxharge from incident precipitation occurs through uncovered ground surEaces 

within some of the IHSSs associated with Group III. Mobile constituents of contamination in 
uncovered aceas may eventually leach into the groundwater system. Unlined drainages, both 
natural and manmade, are probably a primary source of groundwater recharge in the RFP, and 
contaminants underlying these features can be expected to reach the water table more quickly. 
Contaminated soils subsequently overlain by pavement and buildings may be subject to little or 
no infrtration of water. Contaminants in such soils may remain relatively immobile. 

a 

Ex~osure Routes 

Contaminants released from Group JII MSSs could potentially affect receptors through inhalation 
of airborne particles or vapors and through ingestion of or dermal contact with contaminated 
s o m e  or transport media. 
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ReceDtors 

Potential human receptors include RFP workers, visitors to the site, and off-site residents. 
Environmental receptors include biota (both flora and fauna) indigenous to the Group III MSS 
localities and their environs. 
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Table 2.1 

INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
PHASE I RFI/RI WORK PLAN 

OPERABLE UNIT 8 - ROCKY FLATS PLANT, COLORADO 

Solvent S~ills : 

118.1: West of Building 730 118.2: South End of Building 776 

123.1: Valve Vault 7 Southwest of Building 707 

Cooling Tower Blowdown Sites: 

135: 

137: 

138: 

Cooling Tower Blowdown-Northeast of Building 374 

Cooling Tower Blowdown - Buildings 712 and 713 (IAG Name: Bldg.774)' 

Cooling Tower Blowdown - Building 779 

139.1 (North & South sites): Hydroxide Tank Area - Buildings 77 1 and 774 
139.2: Hydrofluoric Acid Tank Area - Building 714 

144: Sewer Line Break - near Building 730, Tanks 776 A-D (IAG Name: Sewer Line 

BRaks)' 

Radioactive Liquid Leaks (Site 150): 

150.1: North of Bldg. 771 

150.3: Between Bldgs. 771 & 774 
150.5: West of Bldg. 707;' 

150.7: South of Bldg. 776 

150.2: West of Bldgs. 771 and 776 

150.4: East of Bldg. 750 

150.6: South of Bldg. 779 

150.8: Northeast of Bldg. 779 

151: Fuel Oil Leak - Tank 262 North of Building 374 

0 PhsseIRFyRIWartPbsl F d  
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Table 2.1 (cont.) 

INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
OPERABLE UNIT 8 - ROCKY FIATS PLANT, COLORADO 

Radioactive Sites: 

163.1: Wash Area - 700 Area Site #3, North of Building 774 

163.2: Buried Slab - 700 Area Site #3, North of Buildings 771 & 774 

172: Central Avenue Waste Spill 

173: Radioactive Site - 900 Area (Storage Vaults near Building 991) 

184: Building 991 Steam Cleaning Area (near Building 992) 

188: Acid Leak (Southeast of Building 374) 

Source: DOE, 1992a 

= Interagency Agreement (LAG), DOE, 1991. 

= Pursuant to the Hazardous Release Report (DOE, 1992). MSS 150.5 is described to be 

same as MSS 123.2. IHSS 123.2 was removed from OU8 investigations by CDH letter 

transferred to OU9. Therefore, IHSS 150.5 is not addressed in this Work Plan. 
April 21, 1992, and 
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Table 2.2 

Site No. 

LISTING OF NON-OU8 IHSSs, PACs, and UBCs LOCATED WITHIN 

(refer to Figure 2-1) 
OPERABLE UNIT 8 BOUNDARY - ROCKY F'LATS PLANT, COLORADO 

101 
112 
117.1 
117.2 
117.3 
121 
123.2 
124.1 
124.2 
124.3 
125 
126.1 
126.2 
127 @ 132 
143 
146.1 to 146.6 
147.1 
149 
150.5 
152 
154 
158 
159 
162 
164.2 

164.3 

165 
169 
175 
176 
179 
181 
185 
186 

Site Name 

IHSSs 
Solar Ponds 
903 Pad 
North Site Chemical Storage 
Middle Site Chemical Storage 
South Si& Chemical Storage 
Original Process Waste Lines 
Valve Vault West of Building 707 
30,000 Gallon Tank (Tank 468) 
14,000 Gallon Tank (Tank #66) 
14,000 Gallon Tank (Tank 467) 
Same as IHSS 124.2 
W ~ S ~ ~ I Y I I I I O ~ ~  Out-of-ServiCe Waste Tank 
Eastenunost out-of-service Waste Tank 
Low-Level Radioactive Waste Leak 
Radioactive Site - 700 Area Site No. 4 

7,500 Gallon Tanks (31,32,34W,ME,30,33) 
Process Waste Line Leaks (Maas Area) 
Effluent Pipe 
Same as MSS 123.2 
Fuel Oil Tank 
Pallet Burn Site 
Radioactive Site - Building 551 
Radioactive Site - Building 559 
Radioactive Site - 700 Area Site #2 
Radioactive Site - 800 Area Site #2, 

Building 886 Spills 
Radioactive Site - 800 Area Site #2, 

Building 889 Storage Pad 
Triangle Area 
Waste Drum Peroxide Burial 
S&W Building 980 Contractor Storage Facility 
S&W Contractor Storage Yard 
Building 865 Drum Storage Area 
Building 334 Cargo Container Area 
Solvent Spill 
Valve Vault 12 

Old Outfall - Building 771 

OU Number 

0u4 
0u2 
0u13 
0u13 
0u13 
0u9 
0u9 
0u9 
0u9 
0u9 
0u9 
0u9 
0u9 
0u9 
0u9 
0u6 
0u9 
0u9 
0u9 
0u9 
0u13 
0u2 
0u13 
0u9 
0u14 

0u14 

0u14 
0u6 
0u13 
OUlO 
OUlO 
0u15 
OUlO 
0u16 
0u13 

phase1 RFYRI Workplea 
0 
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Table 2.2 (cont.) 

Site No. 

187 
190 
192 
194 
197 
206 
210 
213 
214 

215 

000-500 0 000-501 
300-701 
300-704 
300-705 
300-706 
300-707 
300-709 
300-7 10 
500-900 
500-901 
700-1100 
700-1 101 
700-1 102 

700-1104 
700- 1 105 

700-1 107 
700-1108 
700-1109 

700- 1 103 

700-1 106 

700-1 110 

LISTING OF IHSSs, PACs, and UBCs LOCATED WITHIN 
OPERABLE UNIT 8 

Site Name OU Number 

IHSSs (cont.1 

Sulfuric Acid Spill (Acid Leaks (2)) 
Caustic Leak 
Antifreeze Discharge 
steam condensate Leak 
Scrap Metal Sites 
Inactive D-836 Hazardous Waste Tank 
Unit 16, Building 980 Cargo Container 
Unit 15,904 Pad Pondcrete Storage 
750 Pad Pondcrete & Saltcrete Storage, 

Tank T-40, Unit 55.13 
Unit 25 

- PACs 
Sanitary Sewer System 
Roadway Spraying 
Valve Vault 13 
Roof Fire, Building 381 
Potassium Hydroxide Spill North of Bldg. 374 
Building 374, Tank 805 
Sanitizer Spill 
Sulfuric Acid Spill, Building 371 
Valve Vaults 11, 12, 13 
Transformer 515 Leak 
Transformer 555 Leak 
French Drain North of Building 776/777 
Laurntry Tank Overflow - Building 732 
Leaking Transformer - Building 776 
Leaking Transformers - Building 707 
Leaking Transformer - Building 708 
Leaking Transformers - Building 779 

Compressor Waste Oil Spill- Building 776 
771/774 Footing Drain Pond 
Uranium Incident - Building 778 
Nickel Carbonyl Burial West of Building 771 

Process waste Spill - Portal 1 

ou12 
OU13 
OU16 
OU16 
OU16 
OUlO 
OUlO 
OUlO 
ouzo 
ou9 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

PhSaeIRFvRI WorkRan 
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Table 2.2 (cont.) 

Site No. 

900-1301 
900-1304 
900-1305 

900- 1308 
900-1306 

37 1 
374 
528 
559 
701 
707 e 770 
77 1 
774 
776 
777 
778 
779 

LISTING OF IHSSs, PACs, and UBCs LOCATED WITHIN 
OPERABLE UNIT 8 

Site Name 

PACs (cont.) 

Building 991 Enclosed Area 

Building 991 Roof 

RO PIant Sludge Drying Beds 

Chromic Acid Spill - Building 991 

TransfOrmerS 99 1 - 1 and 99 1-2 

- UBCS 
Building 371 
Building 374 
Building 528 
Building 559 
Building 701 
Building 707 
Building 770 
Building 771 
Building 774 
Building 776 
Building 777 
Building 778 
Building 779 

OU Number 

Source: DOE, 1992. 

* = Exclusive of MSSs included in RI activities planned in this Work Plan 
(see Table 2.1). 

e PhaseIRFyRIWorkPlan 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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TABLE 2.32 

WEDS DATA FOR SUWACE-WATER AND SEDIMENT SAMPLING SITES 

1) RFEDS datafilc c c a h  no infc?natkw& pa E G N ,  no infannation is currently aMilablc for these sampling si-. 
1) Contaninant type tused on histaxd rtkau information (sa Sections 2 3  and 2.4) 

A - Radionuclides B - Trace Metals c - Inorganics D - Volatile Organics 

Phase I RFYRI Work Ran 
Operable Unit No. 8 

Find 
Dccemba 1.1992 



Table 2.33 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8 

SURFACE-WATER AND SEDIMENT SITES 

Unit Qual l) Result - Location Sample Date Chemical 

SW018 30-May-91 METHYLENE CHLORIDE 

SWO18 17-Jun-91 METHY LENE CHLORIDE 

SWO18 09-Sep-91 METHYLENE CHLORIDE 

B 6 UGiL 

B 36 UGL 

B 9 UGR 

SW056 
SW056 
SW056 
SW056 

ACETONE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TRICHLOROETHENE 

130 UGR 
29 UGiL 

190 UGiL 
120 UGR 

13-Apr-89 
13-Apr-89 
13-Apr-89 
13-Apr-89 

SW056 
SW056 
SW056 
SW056 

11 -May-89 
11 -May-89 
11 -May-89 
11 -May-89 

1,l -DICHLOROETHANE 
1 ,I ,I -TRICHLOROETHANE 
TETRACHLO RO ETH EN E 
TR ICHLO RO ETH EN E 

5 UGR 
9 UG/L 

200 UG/L 
140 UGL 

SW056 
SW056 
SW056 
SW056 

07-Jun-89 
07Jun-89 
07 J u  n-89 
07-Jun-89 

1,1,1 -TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

9 UGiL 
1 90 UGIL 
130 UGR 
15 UGiL 

280 UGR 
140 UGIL 
36 UG/L 

SW056 
SW056 
SW056 

12-Jul-89 
1 2-JuI-89 
12-Jul-89 

TETRACHLOROETHENE 
TRICHLOROETHENE 
METHYLENE CHLORIDE B 

120 UGIL 
110 UGR 
69 UGIL 
10 UGIL 
6 UGIL 

SW056 
SW056 
SW056 
SW056 
SW056 

15-Nov-89 
15-NoV-89 
15-Nov-89 
15-Nov-89 
15-Nov-89 

1,2-DlCHLOROETHENE 
TETR ACHLO RO ETH EN E 
TRICHLORO ETH EN E 
ACETONE 
METHYLENE CHLORIDE 

B 
B 

1,l -DICHLOROETHANE 
1 ,I ,I-TRICHLOROETHANE 
METHY LEN E CHLORIDE 
TETRACHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

50 UGIL 
5 UGIL 
6 UGIL 

86 UG/L 
69 UG/L 
10 UGL 

SW056 
SW056 
SW056 
SW056 
SW056 
SW056 

19-Dec-89 
19-Dec-89 
19-Dec-89 
19-Dec-89 
19-Dec-89 
19-Dec-89 

SW056 
SW056 
SW056 

25-Jan-90 
25-Jan-90 
25-Jan-90 

1,2-DlCHLOROETHENE 
TETRACHLOROETHEN E 
TRICHLOROETHENE 

130 UGR 
74 UGIL 
50 UGIL 

SW056 
SW056 
SW056 
SW056 
SW056 
SW056 

22- Feb-90 
22- Fe b-90 
22- Fe b-90 
22-Feb-90 
22-Feb-90 
22- Fe b-90 

1,1,1-TRICHLOROETHANE 
1 ,2-DICHLOROETHENE 
TETRACHLOROETHENE 
TRICHLORO ETHEN E 
VINYL CHLORIDE 
METHYLENE CHLORIDE 

5 UGIL 
230 U G/L 
120 UGIL 
92 UGIL 
11 UGIL 
5 UGIL B 
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Location 

SW056 
SW056 
SW056 
SW056 
SW056 

SW056 
S W056 
SW056 

SW056 
SW056 
S W056 
SW056 
SW056 

SW056 
SW056 
SW056 
SW056 

Sw056 
SW056 
SW056 
SW056 

SW056 
SW056 
SW056 
SW056 

SW056 
SW056 
SW056 
SW056 
SW056 

SW056 
SW056 
SW056 
SW056 
SW056 

SW056 
SW056 
SW056 
SW056 
SW056 

Table 2.33 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8 

SURFACE-WATER AND SEDIMENT SITES 

Sample Date 

18-Apr-90 
18-Apr-90 
18-Apr-90 
18-Apr-90 
18-Apr-90 

08-May-90 
08-May-90 
08-May-90 

28Jun-90 
28 Jun-90 

28 Jun-90 
28 Jun-90 

28 Juri-90 

18-Jul-90 
18-Jul-90 
18-Jul-90 
1 8-JuI-90 

11 -Sep-90 
11 -Sep-90 
1 1 -Sep-90 
11 -Sep-90 

17-Dec-90 
17-Dec-90 
17-Dec-90 
17-Dec-90 

26-Mar-91 
26-Mar-91 
26-Mar-91 
26-Mar-91 
26-Mar-91 

24-Apr-91 
24-Apr-91 
24-Apr-9 1 
24-Apr-91 
24-Apr-9 1 

29-May-91 
29-May-91 
29-May-91 
29-May-91 
29-May-91 

Chemical Qual l) 

1,1,1 -TRICHLOROETHANE 
1 ,2-DICHLOROETHEN E 
TETRACHLORO ETH EN E 
TR ICHLORO ETH EN E 
METHYLENE CHLORIDE 

1,2-DICHLOROETHENE 
TETRACHLORO ETH EN E 
TRICHLOROETHENE 

1,l -DICHLOROETHANE 
1,1,1-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

1,l -DICHLOROETHANE 
1,l ,I-TRICHLOROETHANE 
TR ICHLORO ETH EN E 
VINYL CHLORIDE 

1,l -DICHLOROETHANE 
1,1,1-TRICHLOROETHANE 
TR ICHLORO ETH EN E 
VINYL CHLORIDE 

1,2-D I CHLO RO ETH EN E 
TETRACHLOROETH EN E 
TR ICHLORO ETH EN E 
M ETHY LEN E CH LO RIDE 

1,2-DICHLOROETHANE 
1,2-DlCHLOROETHENE 
TETRACHLOROETH ENE 
TRICHLORO ETH ENE 
VINYL CHLORIDE 

1,1,1-TRICHLOROETHANE 
1 ,PDICHLOROETHENE 
TETRACH LO RO ETH EN E 
TRICHLOROETHENE 
VINYL CHLORIDE 

1,2-DlCHLOROETH EN E 
TETRACH LOR0 ETH EN E 
TRICHLOROETHENE 
VINYL CHLORIDE 
METHYLENE CHLO RID E 

B 

B 

B 

Result 

5 
180 
120 
67 
5 

240 
1 40 
75 

5 
5 

190 
120 
13 

5 
5 

100 
13 

6 
5 

120 
16 

260 
82 
65 
11 

23 
240 

93 
100 
15 

5 
31 0 

97 
92 
25 

21 0 
95 
73 
13 
7 

Unit 

UGR 
UGR 
UGR 
UGR 
UGR 

UGR 
UGA 
UGL 

UGR 
UGR 
UG/L 
UGR 
UGR 

UGR 
UGR 
UGR 
UGR 

UGR 
UGL 
UGA 
UGR 

UGR 
UGR 
UGR 
UGR 

UG/L 
UGA 
UGR 
UGL 
UGR 

UGR 
UGR 
UGR 
UGR 
UGR 

UGL 
UGR 
UGR 
UGR 
UGR 
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Location 

SW056 
SW056 
SW056 
SW056 
SW056 

SW056 
SW056 
SW056 

SW056 
Sw056 
SW056 

SW056 
SW056 
SW056 

Table 2.33 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8 

SURFACE-WATER AND SEDIMENT SITES 

Sample Date 

17Jun-91 
17Jun-91 
17Jun-91 
17Jun-91 
17Jun-91 

19-Aug-91 
19-AUg-91 
19-Aug-91 

07-Oct-91 
07-OCt-91 
0703-91 

05-Feb-92 
05-Feb-92 
05-Feb-92 

Chemical 

1,2-DICHLOROETHENE 
TETRACHLOROETHENE 
TR ICHLORO ETH EN E 
VINYL CHLORIDE 
METHYLENE CHLORIDE 

1,2-DICHLOROETHENE 
TETRACHLOROETH EN E 
TRICHLOROETHENE 

TETRACHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

TETRACHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

Qual Result 

B 

270 
120 
73 
14 
6 

280 
110 
73 

140 
98 
27 

100 
110 
22 

Unit 

UGR 
UGR 
UGR 
UGR 
UGR 

UGA 
UGA 
UGR 

UGR 
UGR 
UGR 

UGR 
UGA 
UGR 

- 

SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 
SW059 

21-JuI-87 
21 JuI-87 
21-JuI-87 
21-JuI-87 
21 -Jul-87 

01 -Jul-88 
01 -JuI-88 
01 -Jul-88 
01 -J~l-88 
01 -J~l-88 

20-Mar-89 
20-Mar-89 
20-Mar-89 
20-Mar-89 
20-Mar-89 

11 -May-89 
11 -May-89 
11 -May-89 
11 -May-89 
11 -May-89 

08 JUn-89 
08-Jun-89 
08 Jun-89 
08 Jun-89 
08-Juri-89 

1 ,I-DICHLOROETHENE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETH EN E 
TRICHLORO ETH EN E 

1 ,I ,1 -TRICHLOROETHANE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 

1 ,I ,I -TRICHLOROETHANE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 

1 ,I ,1 -TRICHLOROETHANE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETH EN E 
TRlCH LO RO ETH EN E 

1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 

133 
605 
40 
60 
62 

9.3 
187 
18.7 

45 
49 

42 
430 
82 

270 
260 

36 
31 0 
66 

170 
180 

15 
200 
20 
57 
60 

UGA 
UGR 
UGR 
UGR 
UGA 

UGR 
UGR 
UWL 
UGR 
UGR 

UWL 
UGR 
UGR 
UGR 
UGR 

UGR 
UG5 
UGR 
UG/L 
UWL 

UWL 
UGR 
UGR 
UGR 
UWL 

8TBL2-33.WK3 PAGE 3 OF 12 Status: 26-06-92 



Location 

SW059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 

SW059 
SW059 

SW059 

SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
S W059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 

Table 2.33 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8 

SURFACE-WATER AND SEDIMENT SITES 

Sample Date 

06-Jul-89 
06-JuI-89 
06-Jul-89 
06-JuI-89 
06-JuI-89 
06-JuI-89 
06-JuI-89 
06-JuI-89 

18-Sep-89 
18-sep-89 
18-sep-89 
18-sep-89 
18-Sep-89 

03-OCt-89 
03&t-89 
03-OCt-89 
03-OCt-89 

06-Nov-89 
06-Nov-89 
06-NoV-89 
06- N OV-89 
06-Nov-89 

06-Dee-89 
06-Dee-89 
06-Dee-89 
06-DeC-89 
06-Dee-89 

23 Jan-90 
23 Jan-90 
23 Jan-90 
23-Jan-90 

09-Feb-90 

09- Feb-90 
09-Feb-90 

09- Fe b-90 

09-Feb-90 

12-Mar-90 
12-Mar-90 
12-Mar-90 
12-Mar-90 
12-Mar-90 
12-Mar-90 
12-Mar-90 
12-Mar-90 

Chemical Qual ’) 

l,l,l-TRICHLOROETHANE 
1,2-DICHLOROETHENE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLO ROETH EN E 
TRICHLOROETHENE 
ACETONE 
METHYLENE CHLORIDE 

l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 

CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 

1,1,1-TRICHLOROETHANE 
1,2-DICHLOROETHENE 
CARBON TETRACHLORIDE 
CHLOROFORM 
ACETONE 

1,1,1 -TRICHLOROETHANE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 

CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHEN E 
TRICHLOROETHENE 

1,2-DICHLOROETHENE 
CARBON TETRACHLORIDE 
TETRACHLOROETHENE 
CHLOROFORM 
TRICHLOROETHENE 

1,1,1 -TRICHLOROETHANE 
1,2-DICHLOROETHENE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 
ACETONE 
METHYLENE CHLORIDE 

B 
B 

B 

B 
B 

B 
B 

Result 

10 
56 

190 
26 
56 
55 
13 
9 

9 
190 
23 
53 
63 

160 
25 
43 
52 

9 
34 

140 
21 
38 

12 
190 
28 
43 
57 

130 
15 
26 
33 

19 
98 
28 
10 
16 

20 
26 
40 

9 
57 
54 
11 
8 

Unit 

UGR 
UGR 
UGR 
UGR 
UGiL 
UGR 
UGR 
UGiL 

UGR 
UGR 
UGR 
UGR 
UGR 

UG/L 
UGR 
UGA 
UGR 

UGR 
UGR 
UGR 
UGR 
UGR 

UGR 
UG/L 
UGR 
UGR 
UG/L 

UGR 
UGR 
UGR 
UGR 

UGR 
UG/L 
UGR 
UGR 
UGR 

UGR 
UGIL 
UGR 
UG/L 
UG/L 
UGIL 
UGR 
UGR 

- 
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Location 

SW059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 
SW059 
SW059 

0 SW059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 

SW059 
SW059 

Table 2.33 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8 

SURFACE-WATER AND SEDIMENT SITES 

Unit - Sample Date Chemical Qual Result 

23-May-90 
23-May-90 
23-May-90 
23-May-90 
23-May-90 
23-May-90 
23-May-90 
23-May-90 

1 ,I ,1-TRICHLOROETHANE 
1,2-DICHLOROETHENE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETH EN E 
ACETONE 
METHYLENE CHLORIDE 

26 Jun-90 
26 Jun-90 1 ,2-DICHLOROETHENE 

1.1 ,l -TRICHLORO ETHAN E 

26 Jun-90 CARBON TETRACHLORIDE 
26 Jun-90 CHLOROFORM 
26 Jun-90 TETRACHLOROETHENE 
26 Jun-90 TRICHLOROETHENE 

23-Jul-90 1,1,1 -TRICHLOROETHANE 
23-JuI-90 1,2-DICHLOROETH ENE 
23-Jul-90 CARBON TETRACHLORIDE 
23-JuI-90 CHLOROFORM 
23-Jul-90 TETRACHLOROETHENE 
23-Jul-90 TRICHLOROETHENE 

22-Aug-90 1,l-DICHLOROETHENE 
22-AUg-90 1,1,1 -TRICHLOROETHANE 
22-AUg-90 1 ,BDICHLOROETHENE 
22-Aug-90 CARBON TETRACHLORIDE 
22-Aug-90 CHLOROFORM 
22-Aug-90 
22-AUg-90 

T ETR ACH LO RO ETH EN E 
TR ICHLORO ETH EN E 

25-Sep-90 
25-Sep-90 
25-Sep-90 
25-Sep-90 
25-Sep-90 
25-Sep-90 
25-Sep-90 
25-Sep-90 

1,l-DICHLOROETHENE 
1 ,I ,I -TRICHLOROETHANE 
1,2-DlCHLOROETH EN E 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

16-03-90 1,1,1 -TRICHLOROETHANE 
16-Oct-90 1,2-DlCHLOROETHENE 
16-Oct-90 CARBON TETRACHLORIDE 
16-Oct-90 CHLOROFORM 
16-Oct-90 TETRACHLOROETHENE 
16-Oct-90 TRICHLOROETHENE 

26-Nov-90 1,1,1 -TRICHLOROETHANE 
26-Nov-90 1 ,PDICHLOROETHENE 
26-Nov-90 CARBON TETRACHLORIDE 
26-NOV-90 CHLOROFORM 
26-NoV-90 TETRACHLOROETH EN E 
26-Nov-90 TRICHLOROETHENE 
26-Nov-90 VINYL CHLORIDE 

B 
B 

11 
53 

160 
20 
81 
71 
15 
9 

U GIL 
UGL 
UGL 
UGL 
UGiL 
UGiL 
UGL 
UGL 

10 UGL 
47 UGR 

120 UWL 
18 UGR 
56 UGL 
62 UWL 

23 UGL 
130 UWL 
270 UGR 

43 UGR 
140 UGR 
200 UWL 

10 UGL 
20 UGL 

110 UGR 
240 UWL 

44 UWL 
130 UWL 
170 UWL 

10 UGIL 
21 UWL 

140 UWL 
110 UWL 
48 UGL 
71 UGL 

180 UGL 
12 UWL 

11 UGR 
94 UGIL 

140 UGR 
33 UGL 
a7 UG/L 

110 UGIL 

12 U GIL 
150 UGIL 
150 UWL 
30 UWL 
88 UG/L 

110 UWL 
16 UWL 
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Location 

SW059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 
SW059 

@ SW059 
SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 
SW059 
SW059 @ SW059 

Table 2.33 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8 

SURFACE-WATER AND SEDIMENT SITES 

Unit Sample Date Chemical Qual l) Result - 

12-Dee-90 
12-Dee-90 

12-Dec-90 
12-Dee90 

12-Dec-90 

1 2-DM-90 

12-DM-90 

12-DN-90 
12-DM-90 

1,l -DICHLOROETHANE 
1,l-DICHLOROETHENE 
1,1,1 -TRICHLOROETHANE 
1 ,2-DICHLOROETH EN E 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLO RO ETH EN E 
TRICHLOROETHENE 
ACETONE 

09Jan-91 1,1,1 -TRICHLOROETHANE 
09Jan-91 1,2-DlCHLOROETHENE 
09 Jan-91 CHLOROFORM 
09 Jan-91 
09 Jan-91 TRICHLOROETHENE 

TETRACHLO RO ETH EN E 

27-Mar-91 1,1,1 -TRICHLOROETHANE 
27-Mar-91 CARBON TETRACHLORIDE 
27-Mar-91 CHLOROFORM 
27-Mar-91 TETRACHLOROETHENE 
27-Mar-91 TRICHLOROETHENE 

1 1 -Apr-91 1,1,1 -TRICHLOROETHANE 
1 1 -Apr-91 1,2-DlCHLOROETHENE 
1 1 -Apr-gl CARBON TETRACHLORIDE 
1 1 -Apr-gl CHLOROFORM 
1 1 -Apr-91 
1 1 -Apr-91 TRICHLOROETHENE 

TETRACHLO RO ETH EN E 

08-May-91 1 ,I ,I -TRICHLOROETHANE 
08-May-91 CARBON TETRACHLORIDE 
08-May-91 CHLOROFORM 
08-May-91 TETRACHLOROETH EN E 
08-May-91 TR ICHLORO ETH EN E 

20Jun-91 1 , I  -DICHLOROETHENE 
20Jun-91 1,1,1-TRICHLOROETHANE 
20-Jun-9 1 1,2-DICHLOROETHENE 
20-Jun-91 CARBON TETRACHLORIDE 
20Jun-91 CHLOROFORM 
20 J u n-9 1 
20 Jun-91 TRICHLOROETHENE 

TETRACHLOROETHEN E 

07-Aug-91 I,l,l-TRICHLOROETHANE 
07-Aug-91 1,2-DICHLOROETHENE 
07-Aug-91 CARBON TETRACHLORIDE 
07-Aug-91 C H LO RO FO R M 
07-Aug-91 T ETR ACH LO RO ETH E N E 
07-Aug-91 TRICHLOROETHENE 
07-Aug-91 METHYLENE CHLORIDE 

B 

B 

5 UGR 
7 UGR 

14 UGR 
120 UG/L 
200 UGR 
30 UGR 

110 UGR 
1 40 UGR 
26 UGR 

31 UG/L 
50 UGiL 
28 UGR 

170 UGR 
140 UGR 

6 UGR 
62 UGR 
10 UGR 
28 UGR 
31 UGR 

5 UGR 
25 UGR 
81 UGR 
11 UGR 
34 UGR 
35 UGR 

15 UWL 
68 UWL 
8 UGR 

55 UGIL 
39 UGR 

5 UGR 
13 UG/L 
70 UGL 

140 UGR 
23 UG/L 
76 UGR 
69 UGR 

7 UG/L 
27 UGR 
47 UGR 
6 UGR 

36 UGL 
25 UGR 
10 UGR 
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Location 

Sw059 
sw059 
Sw059 
Sw059 
sw059 
SW059 
SW059 

sw059 
sw059 
sw059 
sw059 
Sw059 
sw059 
SW059 
SW059 
sw059 

Table 2.33 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8 

SURFACE-WATER AND SEDIMENT SITES 

Sample Date 

17-Sep-91 
17-Sep-91 
17-Sep-91 
17-Sep-91 
17-Sep-91 
17-Sep-91 
17-Sep-91 

27Jan-92 
27 Jan-92 
27 Jan-92 
27 Jan-92 
27 Jan-92 
27 Jan-92 
27 Jan-92 
27Jan-92 
27 Jan-92 

C hemical 

I,l,l-TRICHLOROETHANE 
1,2-DlCHLOROETHENE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 
METHYLENE CHLORIDE 

1,l -DICHLOROETHANE 
1,l-DICHLOROETHENE 
1,1,1 -TRICHLOROETHANE 
1,2-DlCHLOROETHENE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLORO ETH EN E 
TRICHLOROETHENE 
ACETONE 

Qual 1) Result 

B 

11 
69 

130 
21 
69 
79 
7 

5 
7 

17 
110 
190 
34 
99 

110 
B 10 

Unit 

UGR 
UGR 
UGR 
UGR 
UGR 
UGR 
UGR 

UGR 
UGiL 
UGiL 
UGR 
UGiL 
UGiL 
UG/L 
UGR 
UGR 

- 

SW060 

Sw060 @ Sw060 
sw060 
Sw060 
Sw060 

sw060 
sw060 
SW060 

sw060 
SW060 
SW060 
"060 

SW060 
SW060 
sw060 
sW060 
SW060 

sW060 
sW060 

@ sw060 
I 

sW060 

21 -Jul-87 

1 1-NoV-87 
1 1 -Nov-87 
1 1 -NOW87 
11-NOV-87 
1 1-Nov-87 

01 -Jul-88 
01-JuI-88 
01 -Jul-88 

16-Mar-89 
16-Mar-89 
16-Mar-89 
16-Mar-89 

15-May-89 
15-May-89 
15-May89 
15-May-89 
15-May-89 

09-Jun-89 
09Jun-89 
09Jun-89 
09-Jun-89 

06-Jul-89 
06-Jul-89 

03-Oct-89 

06-Nov-89 

CARBON TETRACHLORIDE 

CARBON TETRACHLORIDE 
CHLOROFORM 
METHYLENE CHLORIDE 
TOLUENE 
TRICHLOROETHENE 

CARBON TETRACHLORIDE 
TETRACHLOROETHENE 
TRICHLOROETHENE 

CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 

1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 

CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 

CARBON TETRACHLORIDE 
METHYLENE CHLORIDE 

CARBON TETRACHLORIDE 

CARBON TETRACHLORIDE 

1 73 

145 
10 
44 
11 
25 

46.5 
10.3 
12.3 

88 
14 
14 
15 

12 
92 

9 
35 
31 

74 
5 

18 
13 

18 
11 

21 

23 

UG/L 

UGR 
UGR 
UGR 
UGR 
UGR 

UGR 
UGR 
UGR 

UGR 
UGR 
UGR 
UG/L 

UGR 
UGR 
UGR 
UGR 
UGJL 

UGIL 
UGR 
UGR 
UGR 

UGR 
UGR 

UG/L 

UGR 
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Location 

SW060 
SW060 

SW060 
SW060 
SW060 
SW060 
SW060 

SW060 
SW060 
SW060 

SW060 
SW060 
SW060 

SW060 

SW060 

SW060 

swo60 
I 

SW060 

SW060 

SW060 

SW060 
SW060 
SW060 

SW060 
SW060 
SW060 

SW060 
SW060 
SW060 

SW060 
SW060 
SW060 

SW060 
SW060 

SW060 
SW060 

SW060 
SW060 

Table 2.33 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8 

SURFACE-WATER AND SEDIMENT SITES 

Sample Date 

06-Dec-89 
06-Dec-89 

12-Mar-90 
12-Mar-90 
12-Mar-90 
12-Mar-90 
12-Mar-90 

23-May-90 
23-May-90 
23-May-90 

23-JuI-90 
23-JuI-90 
23-JuI-90 

22-AUg-90 

26-Sep-90 

16-Oct-90 
16-Oct-90 

26-NOV-90 

07-Dec-90 

22-Mar-91 

1 1 -Apr-91 
1 1 -Apr-91 
1 1 -Apr-gl 

08-May-9 1 
08-May-91 
08-May-91 

20-Jun-91 
20 J u n-9 1 
20-Jun-91 

07-Aug-91 
07-Aug-91 
07-Aug-9 1 

17-Sep-91 
17-Sep-91 

17-Oct-91 
17-Oct-91 

27-Jan-92 
27 Jan-92 

Chemical Qual I)  

CARBON TETRACHLORIDE 
CHLOROBENZENE 

1,1,1 -TRICHLOROETHANE 
CARBON TETRACHLORIDE 
TETRACHLOROETH EN E 
TRICHLOROETHENE 
METHYLENE CHLORIDE 

CARBON TETRACHLORIDE 
TETRACHLOROETHENE 
TRICHLOROETHENE 

CARBON TETRACHLORIDE 
TETRACHLOROETHENE 
TRICHLOROETHENE 

CARBON TETRACHLORIDE 

CARBON TETRACHLORIDE 

CARBON TETRACHLORIDE 
METHYLENE CHLORIDE 

CARBON TETRACHLORIDE 

CARBON TETRACHLORIDE 

CARBON TETRACHLORIDE 

l,l,l -TRICHLOROETHANE 
TETRACHLOROETH EN E 
TRICHLOROETHENE 

CARBON TETRACHLORIDE 
TETRACHLOROETHENE 
TRICHLOROETHENE 

CARBON TETRACHLORIDE 
TETRACHLOROETHENE 
TRICHLOROETHENE 

CARBON TETRACHLORIDE 
TETRACHLOROETHENE 
TRICHLOROETHENE 

CARBON TETRACHLORIDE 
METHYLENE CHLORIDE 

ACETONE 
METHYLENE CHLORIDE 

CARBON TETRACHLORIDE 
ACETONE 

B 

B 

B 

B 
B 

B 

Result 

4 
7 

28 
16 
77 
66 

8 

23 
9 
9 

20 
7 
7 

9 

10 

6 
5 

9 

10 

10 

8 
20 
14 

35 
17 
16 

28 
7 
8 

19 
13 
12 

7 
19 

49 
11 

11 
15 

Unit 

UGiL 
UGA 

UGR 
UGA 
UGA 
UGA 
UGR 

UGR 
UGR 
UGR 

UGA 
UGA 
U G L  

UGR 

UGR 

UGR 
UGR 

UGR 

UGL 

UGR 

UGL 
UGA 
UGA 

UGL 
UGR 
UGL 

UGL 
UGL 
U G L  

UGiL 
UGR 
UGL 

UGR 
UWL 

UGL 
UG/L 

UWL 
UGR 

- 
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Table 2.33 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8 

SURFACE-WATER AND SEDIMENT SITES 

Location Sample Date Chemical Unit Qual l) Result - 

SW093 29 Jan-90 METHYLENE CHLORIDE B 7 UGA 

SW093 30-JuI-90 METHY LENE CHLORIDE B 9 UGA 

SW093 15-Apr-91 METHYLENE CHLORIDE 19 UGA 

SW093 14-Aug-91 METHYLENE CHLORIDE B 38 UGR 

SW093 19-Sep-91 TETRACHLOROETH EN E 
SW093 19-Sep-91 METHYLENE CHLORIDE 

6 UGR 
B 6 UGA 
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Table 2.33 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8 

SURFACE-WATER AND SEDIMENT SITES 

Unit Location Sample Date Chemical Qual l) Result - 

SW101 

SW101 
SW101 
SW101 

SW101 

SW101 

SW101 
SW101 

SW101 

SW101 

SW101 

SW101 

SW101 

SW101 

SW101 

SW101 

SW101 

SW101 

SW101 

SW101 

SW101 

SW101 

SW101 

SW101 

30-Jun-88 

11 -May-89 
1 1 -May-89 
1 1 -May-89 

07Jun-89 

12-Jul-89 

09-Aug-89 
09-AUg-89 

14-Sep-89 

15-NOV-89 

19-DeC-89 

25 Jan-90 

22- Feb-90 

18-Apr-90 

08-May-90 

28 Jun-90 

1 1 -Sep-90 

17-Dec-90 

26-Mar-91 

25-Apr-91 

30-May-91 

18JUn-91 

16-Jul-91 

08-OCt-9 1 

CHLOROFORM 

CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 

CHLOROFORM 

CHLOROFORM 

ACETONE 
CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

C H LO R 0 FORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

79 

53 
14 
5 

66 

67 

65 
57 

38 

30 

24 

39 

27 

6 

6 

8 

20 

29 

17 

19 

18 

22 

41 

22 

UGR 

UGR 
UGR 
UGR 

UGR 

UGR 

UGR 
UGR 

UGR 

UG/L 

UGR 

UGR 

UGR 

UGiL 

UGR 

UGJL 

UGR 

UGJL 

UGR 

UGR 

UGR 

UG/L 

UG/L 

UGJL 

sw102 20-Mar-90 METHYLENE CHLORIDE 

sw102 1 7-JuI-90 1 , I  -DICHLOROETHENE 
sw102 17-Jul-90 CARBON TETRACHLORIDE 
sw102 17-Jul-90 CHLOROFORM 
sw102 1 7-JuI-90 TRICHLOROETHENE 

B 5 UGR 

5 UGR 
20 UGR 
11 UGR 
20 UGR 
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Table 2.33 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8 

SURFACE-WATER AND SEDIMENT SITES 

Unit - Location Sample Date Chemical Qual Result 

~ ~ 

SW118 29-0ct-90 METHYLENE CHLORIDE B 6 UGiL 

SW118 07-Aug-91 ACETONE 
SW118 07-Aug-91 METHYLENE CHLORIDE 

B 15 UGR 
B 12 UGR 

sw122 29-May-91 ACETONE 
sw122 29-May-91 METHYLENE CHLORIDE 

B 94 UGiL 
B 33 UGiL 

B 12 UGiL sw122 10-Sep-91 METHYL EN E CHLORIDE 

sw122 07-Oct-91 METHY LENE CHLORIDE B 6 UGiL 

SED009 N-NITROSODI PHENYLAM IN E B 2000 UGKG 12-Aug-86 

SED009 
SED009 
SED009 
SED009 
SED009 
SED009 

08-May-91 
08-May-91 
08-May-91 
08- May-9 1 
08- May-9 1 
08-May-91 

BENZO(a)ANTHRACENE 
CHRYSENE 
FLUORANTH EN E 
METHY LEN E CHLORIDE 
PHENANTHRENE 
PYRENE 

590 
61 0 

1600 
B 39 

1700 
1300 

UGKG 
UGKG 
U M G  
UGKG 
UGKG 
UGKG 

SED009 
SED009 
SED009 
SED009 

27-Aug-91 
27-Aug-91 
27-Aug-91 
27-Aug-91 

ACETONE 

METHYLENE CHLORIDE 
PYRENE 

BlS(2-ETHYLHEXYL)PHTHAMTE 
B 1 40 

650 
B 23 

480 

UGKG 
U W G  
UGKG 
UG/KG 

SED009 03-Dec-91 ACETONE B 16 UGKG 

UGKG 
UGKG 

SED009 
SED009 

26-Feb-92 
26-Feb-92 

ACETONE 
METHYLENE CHLORIDE 

16 
B 37 

SEDOl 0 22-Aug-86 ACETONE 
SEDOl 0 22-Aug-86 N-NITROSODI PH ENY LAM IN E 

UGKG B 55 
B 440 U W G  

SED01 1 
SED01 1 

13-Aug-86 
13-Aug-86 

2-BUTANONE 
ACETONE 

12 UWKG 
167 UGKG 

SEDOl 1 
SEDOl 1 
SED01 1 
SEDOl 1 

13-Mar-89 
13-Mar-89 
13-Mar-89 
13-Mar-89 

CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 

52 U M G  
10 U M G  
39 UGIKG 
17 UWG 

SEDOl 1 
SEDOl 1 

26-Oct-89 
26-Oct-89 

ACETON E 
METHY LENE CHLORIDE 

B 
B 

33 UGKG 
15 UWKG 

SEDOl 1 
SEDOl 1 

ACETONE 
TETRACHLOROETHENE 

190 UWKG 
17 UGKG 

01 -Jun-gO 
01 -Jun-gO 
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Location 

SEDOl 1 
SEDOl 1 

SEDOl 1 
SED01 1 

SEDOl 1 
SEDOl 1 

Table 2.33 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8 

SURFACE-WATER AND SEDIMENT SITES 

Sample Date Chemical 

14-May-91 ACETONE 
14-May-91 METHYLENE CHLORIDE 

03-Sep-91 ACETONE 
03-Sep-91 METHYLENE CHLORIDE 

03-Dw-91 ACETONE 
03-Dw-91 METHYLENE CHLORIDE 

Unit Qual l) Result - 

24 UWKG 
B 40 UG/KG 

B 49 UG/KG 
B 94 UG/KG 

B 28 UG/KG 
B 15 UG/KG 

SED012 13-Aug-86 ACETONE 
SED012 13-Aug-86 ACETONE 
SEDOl 2 13-Aug-86 TOLUENE 

39 UG/KG 
B 21 UG/KG 

5 UG/KG 

SEDl 18 28-NOV-90 2-BUTANONE B 59 UG/KG 

SEDl 18 21 -May-91 METHY LEN E CHLORIDE B 110 UGMG 

SED1 18 13-Aug-91 ACETONE 
SEDl 18 13-Aug-91 METHYLENE CHLORIDE 

B 21 UG/KG 
B 23 UG/KG 

@ SED120 19-Sep-90 METHYLENE CHLORIDE B 8 UG/KG 

SEDl 20 26-Mar-91 METHYLENE CHLORIDE B 5 UG/KG 

SED120 29-May-91 ACETONE 
SEDl 20 29-May-91 METHYLENE CHLORIDE 

SED120 20-Aug-91 ACETONE 
SED120 20-Aug-91 FLUORANTH EN E 
SEDl 20 20-Aug-91 METHYLENE CHLORIDE 
SED120 20-Aug-91 PYRENE 

1) B Indicates that the chemicd was also found h the assodated Mank as well as In the sample. 

B 24 UWKG 
B 15 UGMG 

B 12 UWKG 
440 UGMG 

B 17 UWKG 
51 0 UWKG 

\ 
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TABLE 2.34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES * A. Trace Metals, Surface-Water Sites 

1 Aluminum, Dissolved 
Sampling Site 

SWOl8 
swo43 
SW085 
“086 
SW093 
sw102 
SW118 

(ug/L, water) 

Aluminum, Total 

(u@, water) 
(mg/KG, sediments) SWOl8 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SEDOl 0 
SED1 18 

Sampling Site 

(u@, water) 
SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

Antimony, Total 

(u@, water) 
( W K G ,  sediments) SWOl8 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SEDOl 0 
SED1 18 
SED1 20 

Sampling Site 

No. of Samples Std Deviation 

8 49.47 
4 88.47 
6 84.42 

20 217.19 
16 120.94 
6 62.96 
5 75.1 0 

No. of Samples Std Deviation 

5 66.35 
3 304.66 
7 22889.46 

20 2807.60 
22 26494.73 
6 19662.30 
9 43696.94 
8 3095.55 
1 N/A 
6 2750.50 
5 361 1.49 

No. of Samples Std Deviation 

8 13.18 
4 20.26 
8 197.48 

22 101.92 
15 21.14 
6 183.1 0 
6 8.04 

No. of Samples Std Deviation 

5 6.14 
3 3.70 
9 184.79 

22 122.79 
23 15.83 

6 183.96 
9 27.1 4 
8 2.73 
1 NIA 
6 3.99 
5 3.52 

Mean 

72.54 
721.85 
124.32 
156.40 
103.52 
1 19.88 
69.38 

Mean 
97.40 

706.67 
12764.71 
1301.49 

14989.07 
1 1074.83 
31291.20 
51 97.50 
2950.00 
91 73.33 
8702.00 

Mean 
22.25 
31.95 

1 13.49 
55.29 
27.49 

130.00 
18.62 

Mean 

15.96 
21.93 

109.77 
60.68 
28.71 

128.68 
30.1 8 
4.94 
0.50 
6.92 
7.48 

Maximum Minimum 

130.00 17.00 
245.00 34.40 
200.00 30.00 
91 0.00 19.20 
457.00 10.00 
200.00 69.60 
184.00 10.00 

Maximum Minimum 

196.00 
940.00 

641 00.00 
12500.00 

1 10000.00 
51 000.00 

120000.00 
91 30.00 
2950.00 

14300.00 
12400.00 

32.00 
362.00 
886.00 
27.00 
71 .OO 

299.00 
83.80 

1700.00 
2950.00 
6250.00 
2950.00 

Maximum Minimum 

42.20 1 1 .oo 
62.00 18.20 

600.00 15.40 
500.00 9.1 0 
60.00 7.00 

500.00 26.00 
25.60 7.00 

Maximum Minimum 

25.60 1 1 .oo 
25.60 18.20 

600.00 26.00 
600.00 1.50 
60.00 1 1 .oo 

500.00 26.00 
92.60 7.00 
9.90 1.60 
0.50 0.50 

13.30 2.40 
1 1.40 3.70 
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TABLE 2.34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

A. Trace Metals, Surface-Water Sites 

3 Arsenic, Dissolved 
Sampling Site No. of Samples 

(uq/L, water) 
SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

Arsenic, Total 
Sampling Site 

(u gR, water) 
(mg/KG, sediments) SWOl8 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SEDOl 0 
SEDl 18 

(u@, water) 
SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

8 
4 
8 

22 
15 
6 
6 

Std Deviation 

0.61 
0.54 
4.1 2 
3.86 
2.35 
4.38 
0.60 

No, of Samples Std Deviation 

5 1.27 
3 0.06 

11 6.80 
22 6.13 
23 2.84 
6 3.99 
9 1.89 
8 1.51 
1 NIA 
6 2.07 
5 1.22 

No. of Samples Std Deviatidn 

8 18.48 
4 18.12 
7 54.23 

22 46.50 
15 42.47 
6 79.84 
6 19.48 

Barium, Total 

(ug/L, water) 
Sampling Site No. of Samples 

(mq/KG, sediments) SWOl8 5 
swo43 3 
SW085 10 
SW086 22 
SW093 23 
sw102 6 
SW118 9 
SED009 8 
SEDOl 0 1 
SEDl 18 6 
SED120 5 

Std Deviation 

15.72 
12.29 

638.66 
52.73 

203.49 
193.74 
620.27 
43.48 

NIA 
38.04 
52.34 

Mean 

1.28 
1.20 
6.16 
3.91 
9.39 
6.00 
1.45 

Mean 

1.96 
0.93 
8.88 
5.20 
3.56 
6.50 
2.77 
2.66 
0.50 
6.25 
3.94 

Mean 
1 19.81 
125.75 
152.54 
1 14.80 
146.1 8 
135.65 
105.37 

Mean 

129.00 
138.00 
498.20 
128.1 1 
225.52 
227.73 
459.06 
71.04 
1 1 .oo 

1 12.98 
106.50 

Maximum Minimum 

2.00 0.70 
2.00 0.90 

10.00 2.00 
10.00 0.70 
10.00 0.90 
10.00 2.00 
2.00 0.90 

Maximum Minimum 

4.00 0.90 
1 .oo 0.90 

27.20 2.80 
27.00 0.70 
10.00 0.80 
10.00 2.00 
5.80 0.90 
5.10 1.10 
0.50 0.50 

10.20 4.60 
5.1 0 1.90 

Maximum Minimum 

140.00 90.80 
142.00 100.00 
200.00 72.80 
200.00 43.00 
200.00 83.00 
224.00 2.00 
130.00 85.20 

Maximum Minimum 

140.00 102.00 
1 47.00 124.00 

1890.00 121 -00 
230.00 49.60 

1000.00 83.10 
590.00 2.39 

1980.00 91.50 
143.00 24.90 
1 1 .oo 11.00 

83.40 188.00 
184.00 42.50 
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TABLE 2.34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

A. Trace Metals, Surface-Water Sites 

5 BerylliumTI, Dissolved 
Sampling Site 

SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 

(ugll, water) 

swiia 

Beryllium, Total 
Sampling Site 

(ugll, water) 
(mgIKG, sediments) SWOl8 

swo43 
SW085 
SW086 
SW093 
sw102 

SED009 
SEDOl 0 
SED1 18 
SED120 

swiia 

6 Cadmium, Dissolved 
Sampling Site 

SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 

(ug/L, water) 

swiia 

Cadmium, Total 

(ugiL, water) 
(WKG,  sediments) SWOl8 

swo43 
SW085 
SW086 
SW093 
sw102 

SED009 
SEDOl 0 
SED1 18 
SED120 

Sampling Site 

s w m  

No. of Samples Std Deviation 

9 0.30 
4 2.14 
7 2.1 0 

21 21.46 
18 1.77 
6 39.72 
7 0.52 

No. of Samples Std Deviation 

7 0.61 
3 0.23 

11 16.73 
22 20.91 
28 1.68 
6 39.40 

11 3.02 
8.00 0.22 
1 .oo NJA 

7 0.25 
5 0.29 

No. of Samples Std Deviatibn 

5 1.04 
4 1.18 
7 1.11 

19 22.21 
12 1.40 
6 39.38 
5 0.54 

No. of Samples Std Deviation 

2 0.42 
3 1.19 

11 10.05 
19 22.1 5 
18 1.41 
6 38.77 
7 2.74 
8 0.30 
1 NIA 
5 0.31 
5 0.51 

Mean 

0.81 
1 .a0 
3.36 
6.63 
2.39 

19.00 
0.94 

Mean 
1.10 
0.73 
9.85 
6.71 
2.22 

19.65 
2.73 
0.41 
0.50 
0.79 
0.66 

Mean 
3.52 
4.00 
4.36 
8.44 
3.1 8 

19.67 
2.78 

Mean 

3.00 
3.67 
8.81 
8.68 
3.59 

21.05 
4.00 
0.83 
0.50 
1.02 
1.09 

Maximum Minimum 

1.40 0.50 
5.00 0.60 
5.00 0.50 

100.00 0.50 
5.00 0.50 

100.00 1 .oo 
2.00 0.50 

Maximum Minimum 

2.40 0.60 
1 .oo 0.60 

57.40 0.50 
100.00 0.50 

6.80 0.50 
100.00 1 .oo 
10.80 0.50 
0.90 0.20 
0.50 0.50 
1.20 0.44 
1 .oo 0.21 

Maximum Minimum 

4.60 2.40 
5.00 2.70 
5.00 2.00 

100.00 1.40 
5.00 2.00 

100.00 2.00 
3.30 2.00 

Maximum Minimum 

3.30 2.70 
5.00 2.70 

34.1 0 2.00 
100.00 1.70 

5.80 2.00 
100.00 2.00 

9.80 2.00 
1.30 0.40 
0.50 0.50 
1.50 0.68 
1.90 0.56 
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TABLE 2.34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

A. Trace Metals, Surface-Water Sites 
0 

7 Calcium, Dissolved 
Sampling Site 

SW018 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

(ug/L, water) 

Calcium, Total 

(ug/L, water) 
(mS/KG, sediments) SWOl8 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED010 
SED1 18 
SED120 

Sampling Site 

8 Cesium, Dissolved 
Sampling Site 

SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

(ug/L, water) 

Cesium, Total 
Sampling Site 

(ug/L, water) 
(mS/KG, sediments) SWOl8 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED01 0 
SED1 18 
SED120 

No. of Samples Std Deviation Mean Maximum Minimum 

8 8206.43 77362.50 84000.00 59400.00 
4 17925.66 66975.00 92800.00 52500.00 
7 1731 8.58 64600.00 94500.00 40300.00 

22 18998.48 71304.55 106000.00 35300.00 
16 20798.75 82456.25 1 16000.00 41 400.00 
6 24320.48 8761 6.67 128000.00 57500.00 
6 9453.34 5751 6.67 67200.00 46000.00 

No. of Samples Std Deviation Mean Maximum Minimum 

5 10962.1 2 79560.00 89000.00 60800.00 
3 41 25.93 59366.67 63200.00 55000.00 

10 264950.49 198634.24 700000.00 42.40 
22 23888.44 
23 26448.1 6 
6 26603.28 
9 21 121.89 
8 551 3.89 
1 W A  
6 1985.73 
5 1 1335.29 

No. of Samples Std Deviati6n 

8 231.19 
4 175.00 
6 1050.84 

20 928.37 
16 833.82 
5 1074.20 
6 21 4.49 

No. of Samples Std Deviation 

5 244.68 
3 0.00 
9 995.60 

19 954.94 
18 778.80 
6 989.48 
9 21 6.47 
9 51.79 
1 NIA 
6 65.46 
5 50.58 

66512.46 
63421.74 
99866.67 
56577.78 
7243.75 
3990.00 
8670.00 

16238.00 

941 00.00 
108000.00 
137000.00 
101 000.00 
14600.00 
3990.00 

12000.00 
26300.00 

74.1 0 
24000.00 
74400.00 
25000.00 

1370.00 
3990.00 
6730.00 
3030.00 

Mean Maximum Minimum 

332.50 500.00 50.00 
41 2.50 500.00 150.00 

1593.33 2500.00 60.00 
821.1 5 2500.00 50.00 
581.50 2 5 0 0.0 0 50.00 
579.40 2500.00 50.00 
321 .OO 500.00 50.00 

Mean Maximum Minimum - 

232.00 
500.00 

1283.34 
832.63 
477.00 
482.83 
233.22 
98.00 
27.00 
78.60 
89.72 

500.00 
500.00 

2500.00 
2500.00 
2500.00 
2500.00 
500.00 
156.00 
27.00 

150.00 
136.00 

50.00 
500.00 

0.1 0 
50.00 
50.00 
0.00 
1 .oo 
8.80 

27.00 
2.60 
3.10 
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TABLE 2.34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

A. Trace Metals, Surface-Water Sites 

9 Chromium, Dissolved 
Sampling Site 

SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

(ug/L, water) 

Chromium, Total 
Sampling Site 

(ug/L, water) 
(mg/KG, sediments) SWOl8 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED01 0 
SEDl 18 
SED120 

10 Cobalt, Dissolved 
Sampling Site 

(ug/L, water) 
SWOl8 
swo43 
SW085 
SW086 
S W093 
sw102 
SW118 

Cobalt, Total 

(ug/L, water) 
(mg/KG, sediments) SWOl8 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED010 
SEDl 18 
SED1 20 

Sampling Site 

No. of Samples Std Deviation 

8 2.06 
4 2.45 
8 5.00 

22 20.22 
15 4.64 
6 37.04 
6 5.85 

No. of Samples Std Deviation 

5 2.68 
3 1.67 

11 71.25 
21 23.63 
23 24.18 

6 36.79 
9 43.56 
8 4.07 
1 M A  
6 2.00 
5 4.47 

No. of Samples Std Deviation 

8 2.20 
4 23.24 
8 23.07 

22 25.71 
15 21.33 
6 36.79 
6 1.31 

No. of Samples Std Deviation 

5 0.74 
3 0.50 

11 34.53 
22 26.21 
23 17.66 

6 33.03 
9 27.68 
8 2.07 
1 N/A 
6 3.78 
5 2.67 

Mean 

4.53 
6.95 
9.34 

11.47 
6.75 

25.17 
7.03 

3.96 
5.93 

39.85 
15.24 
20.1 1 
32.83 
35.36 

6.1 0 
4.70 
8.08 
9.1 6 

Mean 

3.84 
15.15 
28.99 
17.62 
15.84 
38.00 
3.52 

Mean 

2.52 
3.53 

43.83 
20.20 
15.99 
43.23 
18.96 
5.50 
5.40 
7.70 
5.44 

Maximurn Minimum 

6.90 2.00 
10.00 4.00 
20.00 4.40 

100.00 2.00 
19.40 2.00 

100.00 5.00 
18.50 2.00 

Maximum Minimum 

6.90 2.00 
6.90 4.00 

240.00 2.60 
100.00 2.00 
99.00 2.00 

100.00 6.00 
130.00 4.10 

1 1.80 1.30 
4.70 4.70 

1 1.30 5.80 
15.20 4.80 

Maximum Minimum 

7.30 2.00 
50.00 3.00 
50.00 3.70 

100.00 2.00 
50.00 2.00 

100.00 4.00 
5.90 2.00 

Maximum Minimum 

3.60 2.00 
4.00 3.00 

1 17.00 4.00 
100.00 2.00 
53.00 2.00 

100.00 4.00 
87.1 0 3.00 

8.20 2.40 
5.40 5.40 

15.00 4.70 
9.60 2.20 
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TABLE 2.34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

A. Trace Metals, Surface-Water Sites 

11 Copper, Dissolved 
Sampling Site 

SWO18 
SW043 
SW085 
SW086 
SW093 
sw102 
SW118 

(ug/L, water) 

Copper, Total 

(ug/L, water) 
(mg/KG, sediments) SWO18 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED010 
SED1 18 
SED120 

Sampling Site 

No. of Samples Std Deviation 

8 3.77 
4 7.36 
8 9.53 

21 21.22 
15 9.88 
6 35.73 
6 4.28 

No. of Samples Std Deviation 

5 6.90 
3 0.74 

11 9.23 
21 21.62 
23 32.1 4 

6 41.71 
9 62.28 
8 4.03 
1 W A  
6 9.38 
5 2.72 

12 Iron, Dissolved 

(ug/L, water) 
Sampling Site 

SWOl8 
SW043 
SW085 
SW086 
SW093 
sw102 
SW118 

No. of Samples Std Deviation 

8 105.22 
4 1 17.88 
6 31.33 

21 355.89 
16 223.46 
6 32.53 
6 27.53 

Iron, Total 

(ug/L, water) 
(mg/KG, sediments) SW018 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED01 0 
SED1 18 
SED120 

Sampling Site No. of Samples Std Deviation 

5 190.1 4 
3 455.75 

11 74763.58 
22 4721.1 9 
23 27358.87 
6 16845.75 
9 53371.81 
8 3262.37 
1 W A  
6 3982.80 

Mean 
4.90 

11.60 
17.41 
15.13 
9.26 

29.73 
5.33 

Mean 
7.34 
5.27 

21.13 
19.66 
28.27 
46.63 
43.30 
10.40 
0.42 

16.90 
13.88 

Mean 

120.99 
192.00 
77.00 

202.89 
192.89 
92.32 
65.17 

Mean 

280.40 
924.33 

30733.45 
2227.07 

16052.22 
10354.00 
35460.56 
9585.00 
5280.00 

14033.33 

Maximum Minimum 

13.60 2.00 
20.00 4.70 
25.00 3.00 

100.00 1.30 
25.00 2.00 

100.00 3.40 
13.80 2.00 

Maximum Minimum 

19.00 2.00 
6.1 0 4.70 

33.20 0.23 
100.00 3.00 
120.00 2.00 
100.00 9.80 
192.00 2.00 

15.60 5.60 
0.42 0.42 

35.90 11.10 
18.50 1 1.40 

Maximum Minimum 

240.00 8.50 
330.00 42.00 
100.00 33.30 

1320.00 15.60 
750.00 6.00 
127.00 31.90 
97.00 20.60 

Maximum Minimum 

480.00 
1340.00 

253000.00 
21 800.00 

1 10000.00 
44400.00 

156000.00 
14500.00 
5280.00 

21 700.00 

20.00 
437.00 
548.00 
27.00 

488.00 
344.00 
149.00 

61 30.00 
5280.00 

10800.00 
5 41 68.39 12364.00 16200.00 5620.00 
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13 

14 

TABLE 2.34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

A. Trace Metals, Surface-Water Sites 

Lead, Dissolved 

(ug/L, water) 
Sampling Site 

SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

Lead, Total 

(ug/L, water) 
Sampling Site 

(mg/KG, sediments) SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED01 0 
SEDl 18 
SEDl 20 

Lithium, Dissolved 

(ug/L, water) 
Sampling Site 

SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

Lithium, Total 
Sampling Site 

~ 

(ug/L, water) 
(mg/KG, sediments) SWOl8 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED01 0 
SEDl 18 
SED120 

No. of Samples Std Deviation 

8 0.52 
4 4.27 
7 14.20 

23 20.37 
15 25.41 
7 10.45 
6 0.26 

No. of Samples Std Deviation 

5 0.34 
3 0.78 
9 6.05 

22 10.97 
23 34.44 
7 31.57 
9 35.28 
8 6.76 
1 N/A 
6 2.84 
5 21.1 6 

No. of Samples Std Deviation 

8 1.13 
3 2.06 
6 41.45 

21 45.43 
16 41.22 
4 42.74 
6 5.1 7 

No. of Samples Std Deviation 

5 1.67 
3 2.87 
9 50.36 

20 45.08 
18 1 14.68 
4 28.75 
9 24.58 
7 2.03 
0 N/A 
6 2.12 
8 1.13 

Mean 
1.30 
3.75 
9.33 
7.24 
8.23 
6.43 
1.23 

Mean 

2.74 
2.20 
9.46 
8.02 

28.81 
19.14 
25.66 
11.35 
7.60 

16.18 
22.96 

Mean 
6.40 
7.63 

73.38 
48.85 
42.24 
73.00 
1 1.85 

Mean 
7.22 
6.97 

89.55 
51.56 
60.77 
82.43 
26.76 

4.19 
NIA 
8.02 
6.40 

Maximum Minimum 

2.40 0.80 
10.00 1 .oo 
40.80 1 .oo 

100.00 0.90 
100.00 0.40 
30.00 1 .oo 

1.50 1 .oo 

Maximurn Minimum 

3.20 2.40 
2.70 1.30 

19.50 3.80 
50.00 0.80 

100.00 0.70 
90.20 3.00 

103.00 1 .oo 
21.50 2.50 

7.60 7.60 
21.60 13.60 
59.40 5.60 

Maximum Minimum 

8.1 0 4.30 
10.00 6.30 

100.00 13.40 
100.00 6.00 
100.00 3.70 
100.00 10.20 
20.00 7.40 

Maximum Minimum 

8.40 4.30 
10.00 4.30 

178.00 0.1 1 
100.00 5.90 
500.00 5.80 
100.00 39.90 
84.50 7.40 

6.90 1.80 
NIA NIA 

1 1.20 6.00 
8.1 0 4.30 
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TABLE 2.34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

A. Trace Metals, Surface-Water Sites 
0 

15 Magnesium, Dissolved 
Sampling Site No. of Samples 

SWOl8 8 
swo43 4 
SW085 7 
SW086 22 
SW093 16 
sw102 6 
SW118 6 

(ug/L, water) 
Mean Maximum Minimum Std Deviation 

1807.92 
2744.65 
4806.68 
2744.67 
7269.39 

42743.03 
261 7.38 

151 50.00 
10257.50 
9012.40 

1061 5.00 
18655.63 
40666.67 
14633.33 

17700.00 1 1500.00 
14300.00 8250.00 
15600.00 16.80 
15900.00 5490.00 
271 00.00 10.00 

123000.00 10300.00 
17500.00 1 1000.00 

Magnesium, Total 

(ug/L, water) 
(mg/KG, sediments) 

Mean Minimum Sampling Site No. of Samples Std Deviation Maximum 

17700.00 
9550.00 

60800.00 
21300.00 
31 000.00 
37900.00 
50000.00 
2660.00 
2480.00 
457.00 

2920.00 

SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED01 0 
SED l  18 
SED120 

5 
3 

10 
22 
23 
6 
9 
8 
1 
6 
5 

1 1700.00 
8370.00 
9090.00 
5560.00 
5770.00 

14000.00 
12000.00 

71 3.00 
2480.00 

189.00 
1 100.00 

241 3.92 
594.05 

16538.83 
3684.40 
6950.13 

10075.05 
1 1834.71 

81 5.85 
N/A 

107.61 
753.34 

15880.00 
9000.00 

20751 .OO 
10935.45 
161 76.96 
23266.67 
20255.56 

1494.00 
2480.00 
273.67 

2298.00 

16 Manganese, Dissolved 
Sampling Site No. of Samples Minimum Std Deviation Mean Maximum 

(ug/L, water) 
SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

8 
4 
8 

22 
16 
7 
6 

35.12 
668.53 
79.52 
28.1 1 

41 4.43 
38.38 
7.78 

149.88 204.00 
1450.00 458.70 

39.60 236.00 
49.67 106.00 

1420.00 
33.54 100.00 
13.22 26.60 

555.66 

100.00 
6.80 
2.30 

10.10 
76.70 
1.10 
5.40 

Manganese, Total 

(ug/L, water) 
(mg/KG, sediments) SW018 

Sampling Minimum Site No. of Samples Std Deviation Maximum 

148.00 
188.73 
537.70 
68.23 

620.90 
408.72 
721.74 
742.25 
340.00 
273.67 
197.04 

170.00 
408.00 

2930.00 
281 .OO 

21 00.00 
1730.00 
3640.00 
1700.00 
340.00 
457.00 
339.00 

120.00 
46.20 
1 1.30 
14.20 
87.80 
38.70 
7.50 

241 .OO 
340.00 
189.00 
84.20 

5 
swo43 3 
SW085 11 
SW086 22 
SW093 23 
sw102 5 
SW118 9 
SED009 8 
SED01 0 1 
SEDl  18 6 
SED120 5 

20.45 
192.72 

1068.39 
60.27 

474.1 8 
739.42 

1 195.51 
479.80 

NIA 
107.61 
93.46 
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TABLE 2.34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

A. Trace Metals, Surface-Water Sites 

17 Mercury, Dissolved 
Sampling Site 

(ug/L, water) 
SwOl8 
swo43 
SW085 
Sw086 
Sw093 
sw102 
SW118 

Mercury, Total 
Sampling Site 

(ug/L, water) 
(mS/KG, sediments) SWOl8 

swo43 
SW085 
Sw086 
sw093 
sw102 
Sw118 
SED009 
SED01 0 
SEDl 18 
SED120 

18 Molybdenum, Dissolved 
Sampling Site 

SWOl8 
sw043 
sw085 
SW086 
sw093 
sw102 
Sw118 

(ug/L, water) 

Molybdenum, Total 
Sampling Site 

(ug/L, water) 
(mg/KG, sediments) SW018 

swo43 
Sw085 
sw086 
sw093 
sw102 
Sw118 
SED009 
SED01 0 
SEDl 18 
SEDl 20 

No. of Samples Std Deviation 

8 0.00 
4 0.03 
7 0.07 

22 0.1 7 
15 0.1 0 
7 0.05 
6 0.00 

No. of Samples Std Deviation 

5 0.00 
3 0.00 

11 0.07 
23 0.1 9 
21 0.08 
7 0.09 
9 0.07 
9 0.06 
1 NIA 
7 0.16 
5 0.03 

No. of Samples Std Deviation 

8 3.29 
4 45.69 
6 40.79 

21 44.80 
16 42.17 
4 47.1 0 
6 3.35 

No. of Samples Std Deviation 

5 4.30 
3 2.63 
9 46.94 

21 45.85 
18 230.33 
4 47.1 0 
9 8.84 
8 1.99 
1 N/A 
6 2.27 
5 0.50 

Mean 

0.20 
0.22 
0.24 
0.25 
0.20 
0.22 
0.20 

Mean 
0.20 
0.20 
0.25 
0.25 
0.21 
0.25 
0.22 
0.13 
0.1 1 
0.20 
0.1 1 

6.55 
31.53 
74.17 
50.50 
47.1 9 
60.45 
5.98 

Mean 

6.46 
8.53 

89.12 
53.65 

60.45 
12.07 
3.60 

1 1 .oo 
2.93 
2.40 

88.56 

Maximum Minimum 

0.20 0.20 
0.26 0.20 
0.34 0.20 
1 .oo 0.20 
0.54 0.1 0 
0.34 0.20 
0.20 0.20 

Maximurn Minimum 

0.20 0.20 
0.20 0.20 
0.39 0.20 
1.10 0.20 
0.40 0.1 0 
0.43 0.20 
0.41 0.20 
0.27 0.09 
0.1 1 0.1 1 
0.50 0.1 0 
0.1 6 0.08 

Maximum Minimum 

10.90 3.00 
100.00 6.20 
100.00 10.00 
100.00 2.20 
100.00 3.00 
100.00 6.80 
10.90 2.00 

Maximum Minimum 

11.40 
10.90 

167.00 
100.00 

1000.00 
100.00 
26.00 
7.90 

1 1 .oo 
7.20 
3.1 0 

3.00 
5.70 
0.10 
2.00 
3.00 
6.80 
2.00 
1.30 

11.00 
0.66 
1.80 
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TABLE 2.34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

A. Trace Metals, Surface-Water Sites 

19 Nickel, Dissolved 

(ug/L, water) 
Sampling Site 

SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
swiia 

Nickel, Total 

W L .  water) 
Sampling Site 

(mg/KG, sediments) SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 

SED009 
SED010 
SED1 18 
SED120 

swiia 

20 Potassium, Dissolved 
Sampling Site 

SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 

(ug/L, water) 

swi 1 8  

Potassium, Total 

(ug/L, water) 
(mg/KG, sediments) SW018 

swo43 
SW085 
SW086 
SW093 
sw102 

SED009 
SED01 0 
SED1 18 
SED120 

Sampling Site 

swi 18 

No. of Samples Std Deviation 

8 4.1 5 
4 16.02 
7 15.73 

19 23.93 
15 15.36 
6 35.50 
6 5.27 

No. of Samples Std Deviation 

5 4.73 
3 5.40 

11 79.32 
19 23.99 
23 24.58 
6 32.27 
9 58.06 
8 4.20 
1 W A  
6 5.22 
5 6.27 

No. of Samples Std Deviation 

8 640.1 9 
4 101 8.15 
7 291 1.72 

22 1941.47 
15 790.00 
6 331 9.00 
6 579.85 

No. of Samples Std Deviation 

5 1052.73 
3 355.01 

10 15309.70 
22 1870.20 
23 3470.98 

6 4782.43 
9 5520.95 
8 449.67 
1 NJA 
6 41 5.34 

Mean 

8.36 
16.90 
27.86 
19.86 
15.93 
35.00 

8.42 

Mean 

7.52 
9.20 

49.1 8 
23.95 
25.63 
44.08 
42.27 
8.33 
4.30 

14.07 
1 1.24 

Mean 
275 1.25 
1997.75 

1891 4.29 
5433.1 8 
3976.00 
9350.00 
221 5.00 

Mean 

3280.00 
1693.33 

251 70.00 
5468.1 8 
5552.1 7 

1 1 105.00 
6022.22 
939.88 
550.00 

131 5.00 
5 407.38 1380.20 

Maximum Minimum 

14.70 3.90 
40.00 3.90 
40.00 6.00 

100.00 3.80 
40.00 4.00 

100.00 4.00 
14.70 3.90 

Maximum Minimum 

14.70 3.90 
14.70 3.90 

284.00 0.1 4 
100.00 3.80 
100.00 4.00 
100.00 7.90 
183.00 3.90 
14.80 3.20 
4.30 4.30 

24.30 10.80 
19.70 2.60 

Maximum Minimum 

41 50.00 21 00.00 
3380.00 991 .OO 

25300.00 16800.00 
12400.00 2740.00 
5000.00 281 0.00 

13300.00 3720.00 
3000.00 1460.00 

Maximum Minimum 

4700.00 
2050.00 

62200.00 
12000.00 
18000.00 
17000.00 
17200.00 
151 0.00 
550.00 

21 30.00 
1730.00 

2000.00 
1340.00 

14300.00 
2750.00 
1620.00 
41 60.00 
1700.00 
402.00 
550.00 

1000.00 
791 .OO 
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22 

TABLE 2.34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

A. Trace Metals, Surface-Water Sites 

Selenium, Dissolved 
Sampling Site 

(ug/L, water) 
SWOl8 
swo43 
SW085 
SW086 
Sw093 
sw102 
SW118 

Selenium, Total 

(uglL, water) 
(mg/KG, sediments) SWO18 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SEDOl 0 
SED1 18 
SED120 

Sampling Site 

Silicon, Dissolved 

(uglL, water) 
Sampling Site 

SwOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
sw118 

Silicon, Total 
Sampling Site 

(ug/L, water) 
(mg/KG, sediments) SWO18 

swo43 
SW085 
SW086 
sW093 
sw102 
SW118 
SED009 
SEDOl 0 
SED118 
SED120 

No. of Samples Std Deviation 

8 1.44 
4 3.1 8 
8 1.90 

23 2.65 
16 4.95 
7 3.1 5 
6 1.18 

No. of Samples Std Deviation 

5 1.59 
3 0.52 

11 3.78 
23 2.93 
23 4.83 
7 4.43 
9 4.50 
8 0.08 
1 W A  
6 0.25 
5 0.1 6 

No. of Samples Std Deviation 

9 957.64 
2 41 7.1 9 
1 NIA 
8 996.71 

10 11 41.95 
0 NIA 
8 1255.31 

No. of Samples Std Deviation 

3 595.34 
2 940.45 
1 NIA 
3 591.02 
5 1970.16 
0 NIA 
4 1452.08 
5 189.32 
0 NIA 
4 552.37 
4 440.72 

Mean 

2.26 
2.98 
3.91 
4.26 
4.89 
5.71 
1.72 

Mean 

2.84 
1.40 
4.95 
4.42 
3.97 
7.43 
3.26 
0.26 
0.04 
0.51 
0.36 

Mean 

61 43.33 
7865.00 
3000.00 
6296.25 
6002.00 

N/A 
51 41.25 

Mean 

5463.33 
8305.00 
4380.00 
5280.00 
61 32.00 

W A  
4340.00 
380.40 

WA 
712.50 
661 .OO 

Maximum Minimum 

4.00 1.10 
7.70 1.10 
6.00 1 .oo 

10.00 1.80 
18.40 1 .oo 
10.00 2.00 
4.00 1 .oo 

Maximum Minimum 

4.00 1.10 
2.00 1.10 

15.00 1.30 
10.00 1.30 
20.00 1 .oo 
15.00 2.00 
15.00 1 .oo 
0.35 0.1 0 
0.04 0.04 
0.94 0.31 
0.61 0.23 

Maximum Minimum 

7480.00 4450.00 
81 60.00 7570.00 
3000.00 3000.00 
751 0.00 4430.00 
7450.00 3720.00 

NIA NIA 
61 40.00 2590.00 

Maximum Minimum 

5920.00 
8970.00 
4380.00 
5960.00 
9070.00 

NIA 
6000.00 
689.00 

NIA 
1320.00 
1 190.00 

4790.00 
7640.00 
4380.00 
4890.00 
41 10.00 

W A  
2500.00 
241 .OO 

NIA 
21 4.00 
168.00 
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TABLE 2.34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

A. Trace Metals, Surface-Water Sites 
* 

Sampling Site 

SWOl8 
swo43 
SW085 
“086 
SW093 
sw102 
SW118 

(ug/L, water) 

Silver, Total 

( u g/L, water) 
(mg/KG, sediments) SWOl8 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED01 0 
SEDl 18 
SEDl 20 

Sampling Site 

24 Sodium, Dissolved 
Sampling Site 

SWO18 
Sw043 
Sw085 
SW086 
SW093 
sw102 
SW118 

(uglL, water) 

Sodium, Total 

(ug/L, water) 
(mS/KG, sediments) SWO18 

swo43 
Sw085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED01 0 
SEDl 18 
SED120 

Sampling Site 

No. of Samples Std Deviation 

8 1.94 
4 3.1 4 
8 8.33 

22 20.82 
15 3.1 6 
6 37.36 
6 1.61 

No. of Samples Std Deviation 

5 1.51 
3 1.01 

11 30.75 
22 20.77 
23 2.56 
6 37.07 
9 1.30 
8 0.39 
1 N/A 
6 0.71 
5 1 .oo 

No. of Samples Std Deviation 

8 381 8.38 
4 3789.90 
6 93 1 8 1.44 

22 8898.94 
16 14029.54 
6 60306.23 
6 4941.93 

No. of Samples Std Deviation 

5 2941.43 
3 896.29 

10 71 325.29 
22 9560.89 
23 18244.69 

6 47032.50 
9 11481.40 
8 88.46 
1 NIA 
6 120.76 

Mean 
4.29 
5.45 

10.58 
10.67 
5.49 

26.33 
4.22 

Mean 

3.56 
3.93 

20.59 
10.93 

26.72 
3.76 
0.95 
1.10 
1.41 
1.55 

4.84 

Mean 

29800.00 
20650.00 

144100.00 
39045.45 
44700.00 

108583.33 
34566.67 

Mean 

32280.00 
18833.33 

1391 20.00 
38072.73 
32330.43 

100900.00 
31 800.00 

155.26 
54.00 

233.33 

Maximum Minimum 

6.80 2.00 
10.00 3.00 
30.00 2.40 

100.00 2.00 
10.00 2.00 

100.00 2.00 
6.50 2.00 

Maximum Minimum 

5.00 2.00 
5.00 3.00 

111.00 6.00 
100.00 2.00 
10.00 2.00 

100.00 4.30 
5.00 2.00 
1.60 0.55 
1.10 1.10 
2.30 0.44 
3.1 0 0.59 

Maximum Minimum 

371 00.00 26000.00 
261 00.00 17400.00 

334000.00 97600.00 
53700.00 20300.00 
84800.00 22000.00 

21 9000.00 58300.00 
41 400.00 30000.00 

Maximum Minimum 

36800.00 
19400.00 

295000.00 
50600.00 
87400.00 

181 000.00 
51 100.00 

298.00 
54.00 

402.00 

29000.00 
17800.00 
82700.00 
19200.00 
8800.00 

60200.00 
16000.00 

60.30 
54.00 

1 12.00 
5 289.05 407.80 742.00 1 13.00 
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TABLE 2.34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES- 

A. Trace Metals, Surface-Water Sites 

25 Strontium, Dissolved 
Sampling Site 

(ug/L, water) 
SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

Strontium, Total 

(ug/L, water) 
(mg/KG, sediments) SWO18 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED010 
SEDl 18 
SED120 

Sampling Site 

26 Thallium, Dissolved 
Sampling Site 

SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

(ug/L, water) 

Thallium, Total 
Sampling Site 

(ug/L, water) 
(mg/KG, sediments) SWO18 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED01 0 
SEDl 18 
SED120 

No. of Samples Std Deviation 

8 48.21 
3 1.53 
7 259.08 

22 272.92 
16 243.71 
6 308.88 
6 59.43 

No. of Samples Std Deviation 

5 58.97 
3 1.53 

10 529.06 
21 275.56 
18 21 1.92 
6 21 6.57 
9 149.59 
8 16.88 
1 N/A 
6 14.01 
5 18.90 

No. of Samples Std Deviation 

8 1.31 
4 4.21 
8 103.91 

23 6.35 
15 4.48 
6 1 19.76 
6 5.46 

No. of Samples Std Deviation 

5 1.27 
3 0.35 

10 92.98 
23 6.48 
23 2.94 

6 1 19.76 
9 0.77 
8 4.43 
1 N/A 
6 0.39 
5 0.1 4 

430.88 
237.67 
505.00 
457.55 
590.25 
630.00 
360.83 

& 

440.00 
237.67 
769.80 
472.38 
456.1 1 
645.17 
389.00 
26.71 
15.00 
46.35 
45.84 

Mean 
2.1 1 
3.70 

43.05 
5.67 
5.20 

55.67 
3.87 

& 

1.76 
1.60 

35.63 
5.73 
2.84 

55.67 
1 .80 
2.05 
0.1 1 
0.61 
0.43 

Maximum Minimum 

480.00 336.00 
239.00 236.00 

1000.00 263.00 
1000.00 170.00 
1000.00 243.00 
1070.00 343.00 
422.00 289.00 

Maximum Minimum 

480.00 
239.00 

1770.00 
1000.00 
1000.00 
980.00 
739.00 
49.90 
15.00 
74.80 
64.80 

336.00 
236.00 
321 .OO 
172.00 
140.00 
425.00 
190.00 

5.50 
15.00 
38.1 0 
18.50 

Maximum Minimum 

5.00 1 .oo 
10.00 1.40 

300.00 1 .oo 
30.00 1 .oo 
15.00 0.60 

300.00 1 .oo 
15.00 1.40 

Maximum Minimum 

4.00 1 .oo 
2.00 1.40 

300.00 1 .oo 
30.00 1 .oo 
10.00 1 .oo 

300.00 1 .oo 
3.00 1 .oo 

13.00 0.27 
0.1 1 0.1 1 
1.40 0.41 
0.61 0.28 
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TABLE 2.34 
SUMMARY STATISTICS - SELECTED TRACE METALS. 

SURFACE-WATER AND SEDIMENT SITES* 

A. Trace Metals, Surface-Water Sites 
0 

27 Tin, Dissolved 
Sampling Site 

(ug/L, water) 
SW018 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

Tin, Total 
Sampling Site 

(ug/L, water) 
(mg/KG, sediments) SWO18 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED01 0 
SEDl 18 
SED120 

28 Vanadium, Dissolved 
Sampling Site 

SWOl8 
SW043 
SW085 
SW086 
SW093 
sw102 
SW118 

(ug/L, water) 

Vanadium, Total 
Sampling Site 

(ug/L, water) 
(mg/KG, sediments) SWO18 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED010 
SEDl 18 
SEDl 20 

No. of Samples Std Deviation 

8 1 1.94 
3 3.35 
6 30.62 

21 39.24 
16 38.97 
4 40.89 
8 1 1.94 

No. of Samples Std Deviation 

5 6.55 
3 3.35 
9 44.59 

21 38.43 
18 464.06 
4 40.62 
9 27.1 4 
7 2.49 
0 NJA 
6 7.43 
5 5.43 

No. of Samples Std Deviation 

8 2.18 
4 10.83 
8 22.83 

21 25.58 
15 20.61 
6 37.08 
6 2.50 

No. of Samples Std Deviation 

5 1.65 
3 2.03 

11 198.27 
20 26.61 
23 59.65 

6 50.83 
9 106.61 
8 8.43 
1 N/A 
6 8.85 
5 9.42 

OU8 AREA 

Mean 

21.70 
26.1 3 
87.50 
64.1 9 
44.69 
64.73 
21.70 

Mean 

17.08 
26.13 
70.57 
68.41 

144.65 
65.00 
31.09 

7.17 
NJA 

1 1.23 
6.96 

Mean 

3.63 
8.93 

28.69 
19.13 
17.13 
37.23 
4.43 

Mean 

2.74 
4.33 

1 17.27 
23.85 
44.87 

78.21 
16.26 
13.00 
25.07 
25.62 

60.48 

Maximum Minimum 

38.90 10.40 
30.00 24.20 

100.00 25.00 
100.00 1 1 .oo 
100.00 1 1 .oo 
100.00 25.00 
38.90 10.40 

Maximum Minimum 

24.20 
30.00 

100.00 
100.00 

2000.00 
100.00 
94.60 
1 0.70 

WA 
24.90 
14.80 

1 1 .oo 
24.20 

0.1 0 
1 1 .oo 
1 1 .oo 
25.00 
12.00 
3.70 
NJA 
2.90 
0.08 

Maximum Minimum 

6.50 2.00 
25.00 2.00 
50.00 5.40 

100.00 2.00 
50.00 2.00 

100.00 6.00 
8.20 2.00 

Maximum Minimum 

5.70 2.00 
5.70 2.00 

677.00 8.1 0 
100.00 2.10 
250.00 3.90 
140.00 10.00 
305.00 2.00 
27.60 6.70 
13.00 13.00 
42.40 17.50 
37.90 12.30 
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TABLE 2.34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

- 
A. Trace Metals, Surface-Water Sites 

29 Zinc, Dissolved 

(ug/L, water) 
Sampling Site 

SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

Zinc, Total 

(ug/L, water) 
(mg/KG, sediments) SWOl8 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED01 0 
SEDl 18 
SEDl 20 

Sampling Site 

No. of Samples Std Deviation 

8 7.91 
4 230.1 8 
7 25.83 

22 50.77 
16 70.1 3 
6 128.83 
6 101.76 

No. of Samples Std Deviation 

5 8.31 
3 23.85 

11 868.94 
22 331.23 
23 21 7.95 

6 1593.00 
7 140.35 
8 46.65 
1 MA  
6 22.83 
5 21.22 

Mean 
13.05 

138.35 
26.63 
72.27 
42.77 

133.50 
50.38 

Mean 

16.42 
23.57 

528.1 0 
288.91 
204.84 

1052.55 
94.96 
87.49 
23.00 
67.15 
80.50 

Maximum Minimum 

27.00 4.30 
483.00 10.20 
82.50 5.40 

21 9.00 4.90 
297.00 3.00 
349.00 16.80 
258.00 3.30 

Maximum Minimum 

24.60 
50.60 

2460.00 
1540.00 
750.00 

4240.00 
380.00 
158.00 
23.00 

111.00 
102.00 

5.00 
5.50 

45.40 
7.20 

31 .OO 
41.30 
4.30 

32.1 0 
23.00 
49.60 
47.40 
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TABLE 2.35 
SUMMARY STATISTICS - SELECTED RADIONUCLIDES, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

@ GROSS ALPHA - DISSOLVED 

Sampling Site 

(pein - Water) SWOl8 
swo43 
SW056 
SW059 
SW084 
SW085 
SW086 
SW093 
sw102 
SW118 
sw122 
SW124 

GROSS ALPHA - TOTAL 

Sampling Site 

(pcii - water) SWOl8 
wig - sediment) SWO43 

SW056 
SW059 
SW084 
SW085 
SW086 
SW093 
sw102 
SW118 
sw122 
SW124 
SED009 
SEDOl 0 
SEDOl 1 
SEDOl 2 
SED1 18 
SED120 
SED124 

No. of Samples 

2 
4 

13 
13 
7 
1 
9 
6 
2 
6 
7 
2 

No. of Samples 

0 
1 

23 
18 
8 
5 

17 
16 
2 
8 
2 
0 
7 
1 
8 
2 
5 
3 
2 

Std. Deviation 

2.666 
1.666 
3.829 
4.856 
1.759 

NIA 
1.472 
5.989 

16.285 
1.454 
3.041 
3.520 

Std. Deviation 

NIA 
N/A 

41.51 7 
75.954 
9.666 

94.71 3 
10.069 
20.1 25 
53.075 
27.325 
0.1 59 

NIA 
21.881 

NIA 
11.943 

3.54 
9.073 
3.549 
3.430 

4.81 0 
3.050 
4.602 
6.321 
4.367 

13.100 
2.492 
6.766 

14.905 
2.935 
4.660 
7.500 

Mean 

NIA 
6.000 

19.281 
33.51 6 
6.81 9 

89.308 
7.450 

18.687 
-48.760 
18.028 
2.313 

NIA 
18.489 
10.000 
14.567 
26.50 

12.170 
5.936 

1 1 .a90 

Maximum 

6.695 
5.500 

16.1 20 
17.070 
6.781 

13.100 
4.900 

18.860 
26.420 
5.709 

10.000 
10.000 

Maximum 

NIA 
6.000 

200.000 
31 0.000 
30.400 

240.000 
44.000 
74.970 
86.290 
79.000 
2.425 

WA 
67.000 
10.000 
36.000 
29.00 

28.000 
9.551 

14.320 

Minimum 

2.924 
2.000 
0.1 42 
2.362 
2.000 

13.1 00 
0.000 
3.000 
3.390 
1.820 
1.183 
5.000 

Minimum 

NJA 
6.000 

-0.021 
-0.300 
1.800 
8.600 
1.100 
3.520 

1 1.230 
-0.084 
2.200 

NIA 
4.200 

10.000 
0.400 
24.00 
5.212 
2.457 
9.470 
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TABLE 2.35 
SUMMARY STATISTICS - SELECTED RADIONUCLIDES, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

GROSS BETA - DISSOLVED 

Sampling Site 

(pcii-waler) SWO18 
swo43 
SW056 
SW059 
SW084 
SW085 
SW086 
SW093 
sw102 
SW118 
sw122 
SW124 

GROSS BETA - TOTAL 

Sampling Site 

(pcn -wa~  SWOl8 
(pcilg - Wimsnt) SWO43 

SW056 
SW059 
SW084 
SW085 
SW086 
SW093 
sw102 
SW118 
sw122 
SW124 
SED009 
SEDOl 0 
SEDOl 1 
SED012 
SED1 18 
SED120 
SED124 

No. of Samples 

2 
4 

13 
13 
7 
1 

10 
7 
2 
6 
7 
2 

No. of Samples 

0 
1 

23 
17 
7 
5 

16 
16 
2 
8 
2 
0 
7 
1 
8 
2 
5 
3 
2 

Std. Deviation 

3.948 
1.977 
2.390 
3.01 2 
1.960 

NIA 
1.390 
2.938 
0.566 
2.747 

32.963 
7.071 

Std. Deviation 

NIA 
NIA 

16.51 7 
81.903 
5.51 3 

63.060 
6.706 

21.650 
22.91 7 
36.31 2 
0.737 

NIA 
5.687 

NIA 
10.039 
11.31 
6.199 

124.669 
4.900 

Mean 

8.948 
4.900 
6.062 
4.749 
6.51 0 

43.300 
5.470 
8.668 

24.300 
4.861 

17.498 
10.000 

Mean 
NIA 

5.000 
12.61 6 
34.61 7 
7.969 

61.436 
10.1 73 

.23.129 
37.765 
23.466 
7.921 

NIA 
27.481 
28.000 
20.543 
14.00 

27.396 
96.447 
29.480 

Maximum 

1 1.740 
7.800 

12.290 
1 1 .ooo 
10.580 
43.300 
7.200 

13.520 
24.700 
10.230 
92.000 
15.000 

Maximum 

NIA 
5.000 

79.000 
340.000 
19.200 

170.000 
33.000 
87.830 
53.970 

1 10.000 
8.442 

NIA 
38.000 
28.000 
32.000 
22.00 

37.000 
240.400 
32.940 

Minimum 

6.156 
3.400 
1.703 

-2.000 
4.780 

43.300 
3.868 
4.701 

23.900 
3.005 
1.825 
5.000 

Minimum 

NIA 
5.000 

-0.630 
0.500 
2.200 

13.700 
4.700 
7.490 

21.560 
1.792 
7.400 

NIA 
23.030 
28.000 

6.00 
19.790 
23.880 
26.01 0 

-0.300 
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TABLE 2.36 
SUMMARY STATISTICS - SELECTED WATER QUALITY PARAMETERS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

NitrateINitrite 

sw = rrgn Sampling Site 
SED = m& 

SWOl8 
swo43 
SW085 
SW093 
sw102 
SW118 
SED009 
SEDOl 0 
SEDOl 1 
SEDl 18 
SEDl 20 

Orthophosphate 

No. of Samples 

6 
5 

15 
24 

9 
13 
10 
1 
9 
5 
3 

sw = Sampling Site No. of Samples 

SWOl8 7 
swo43 2 
SW085 0 
SW093 12 
sw102 1 
SW118 10 
SED009 0 
SEDOl 0 0 
SEDOl 1 0 
SEDl 18 0 
SED120 0 

SED - FUA 

Phosphate 

sw = rrgn Sampling Site 
SED = FUA 

SWOl8 
swo43 
SW085 
SW093 
sw102 
SW118 
SED009 
SED01 0 
SEDOl 1 
SED1 18 
SED120 

No. of Samples 

0 
2 
0 

11 
1 
4 
0 
0 
0 
0 
0 

Std. Deviation 

0.48 
8.32 

71.31 
2.09 

19.15 
0.61 

107.74 
NIA 

12.21 
1 .89 

79.85 

Std. Deviation 

0.01 
0.00 
NIA 

0.02 
NIA 
0.02 
NIA 
N/A 
NIA 
NIA 
NJA 

Std. Deviation 

NIA 
0.03 
NJA 
0.25 
N/A 

0.01 
NIA 
N/A 
N/A 
N/A 
NIA 

Mean Maximum 

1.60 2.1 0 
7.67 22.1 4 

71.82 247.91 
2.98 8.30 

18.61 68.62 
0.45 1 .80 

46.53 345.31 
20.00 20.00 

5.63 38.1 0 
3.46 6.30 

77.30 163.00 

-~ 

Mean Maximum 

0.05 0.05 
0.05 0.05 
NIA NfA 
0.04 0.07 
0.04 0.04 
0.03 0.05 
NIA NIA 
NIA NIA 
N/A NIA 
NIA NIA 
NIA NIA 

- -  

Mean Maximum 

NIA NIA 
0.04 0.06 
NIA NIA 

0.1 2 0.84 
0.1 8 0.1 8 
0.02 0.04 
NIA NIA 
NIA N/A 
N/A NIA 
NIA NIA 
NIA N/A 

- -  

Minimum 

0.89 
2.10 

15.00 
0.40 
4.80 
0.02 
1.10 

20.00 
0.60 
1.40 
5.00 

Minimum 

0.02 
0.05 
N/A 
0.01 
0.04 
0.01 
NIA 
NIA 
NIA 
NIA 
NIA 

Minimum 

NIA 
0.02 
NIA 

0.01 
0.1 8 
0.01 
NIA 
NIA 
NIA 
N/A 
NJA 
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TABLE 2.36 
SUMMARY STATISTICS - SELECTED WATER QUALITY PARAMETERS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

Phosphorus 

sw = Sampling Site No. of Samples 

SWOl8 6 
swo43 2 
SW085 0 
SW093 10 
sw102 0 
SW118 7 
SED009 0 
SEDOl 0 0 
SEDOl 1 0 
SEDl 18 0 
SED120 0 

SED = NIA 

C B  

s w - q v ~  Samplingsite 
SED = N/A 

SWOl8 
swo43 
SW085 
SW093 
sw102 
SW118 
SED009 
SED010 
SEDOl 1 
SEDl 18 
SED120 

Total Organic Carbon 

sw = n9n Sampling Site 
SED = NIA 

SWO18 
swo43 
SW085 
SW093 
sw102 
SW118 
SED009 
SEDOl 0 
SEDOl 1 
SEDl 18 
SED120 

No. of Samples 

4 
4 
0 
2 
0 
3 
0 
0 
0 
0 
0 

No. of Samples 

7 
4 
0 
6 
0 
3 
0 
0 
0 
0 
0 

Std. Deviation 

0.28 
0.01 
N/A 
0.33 
N/A 
0.01 
WA 
WA 
N/A 
WA 
NIA 

Std. Deviation 

0.52 
14.50 

N/A 
0.07 
NIA 

0.57 
N/A 
N/A 
N/A 
WA 
NIA 

Std. Deviation 

0.91 
0.41 
WA 
1.19 
N/A 
0.42 
N/A 
NIA 
NIA 
N/A 
NIA 

Mean 

0.1 7 
0.06 
N/A 
0.18 
N/A 
0.05 
N/A 
N/A 
NIA 
WA 
M A  

6.28 
16.65 

N/A 
7.55 
N/A 

5.37 
N/A 
MA 
N/A 
N/A 
NIA 

Mean 

3.70 
3.50 
N/A 
4.08 
N/A 
4.43 
N/A 
NIA 
N/A 
NIA 
NIA 

Maximum 

0.74 
0.07 
N/A 
1.10 
NIA 
0.06 
N/A 
N/A 
NJA 
N/A 
NJA 

Maxhum 

6.90 
29.50 

N/A 
7.60 
N/A 

6.00 
N/A 
N/A 
WA 
N/A 
NIA 

Maximum 

4.60 
3.90 
N/A 
5.30 
N/A 
4.90 
N/A 
WA 
WA 
N/A 
N/A 

Minimum 

0.05 
0.05 
N/A 
0.01 
WA 
0.04 
N/A 
N/A 
N/A 
N/A 
N/A 

Minimum 

5.80 
3.80 
W A  
7.50 
NIA 

4.90 
N/A 
N/A 
WA 
N/A 
NIA 

Minimum 

2.00 
3.1 0 
N/A 

3.00 
N/A 
4.1 0 
N/A 
NIA 
WA 
WA 
N/A 
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TABLE 2.36 
SUMMARY STATISTICS - SELECTED WATER QUALITY PARAMETERS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

Oil and Grease 

sw = ngn Sampling Site 
SED = MIA 

swoi a 

swoa5 

swiia 

swo43 

SW093 
sw102 

SED009 
SEDOl 0 
SEDOl 1 

SED120 
SED1 1 a 

Bicarbonate as CaCO, 

sw = m0n Sampling Site 
SEO = np*o 

swoi a 
swo43 
SW085 
SW093 
sw102 
SW118 
SED009 
SEDOl 0 
SEDOl 1 

SED l  20 
SED1 i a  

Sulfate 

sw = Sampling Site 
SED - MA 

swoi a 

swoa5 

swi 1 a 

swo43 

SW093 
sw102 

SED009 
SEDOl 0 
SEDOl 1 
SEDl 18 
SED120 

No. of Samples 

6 
3 

11 
14 
8 
8 
0 
0 
2 
0 
0 

No. of Samples 

6 
3 

11 
16 

13 

0 
6 
0 
1 

a 

a 

No. of Samples 

6 
4 

11 
26 

13 
1 
1 
1 
0 
0 

a 

Std. Deviation 

2.62 
1.03 

96.40 
3.43 

154.46 
3.25 
WA 
W A  

424.26 
WA 
W A  

Std. Deviation 

54.28 
44.66 

226.32 
107.76 
82.83 
74.85 

1703.08 

253.37 
WA 

WA 

Mean 

7.30 

30.36 
3.66 

56.74 
5.53 
W A  
W A  

1300.00 
WA 
W A  

5.87 

Mean 

227.33 
163.33 
342.73 
171.88 
253.00 
154.00 
333.75 

WA 

NIA 
2851.67 

Maximum 

12.20 
7.00 

321 .OO 
1 1.60 

439.00 

N/A 
WA 

1600.00 
WA 
W A  

8.20 

Maximum 

288.00 
21 0.00 

1000.00 
31 0.00 
41 0.00 
250.00 
620.00 

WA 
4800.00 

WA 
WA 270.00 270.00 

Std. Deviation 

4.24 

18.22 
24.26 
49.62 
6.39 
N/A 
WA 
WA 
NIA 
NIA 

15.80 

Mean 

34.50 
40.75 
54.1 8 
34.96 

1 18.25 
17.88 

289.00 
26.00 

173.00 
NIA 
WA 

Maximum 

40.20 
54.00 
95.00 

120.00 
21 9.00 
29.00 

26.00 
173.00 

N/A 
W A  

289.00 

Minimum 

5.30 
5.00 
1 .oo 
0.30 
1 .oo 
0.30 
WA 
WA 

1000.00 
WA 
WA 

Minimum 

145.00 
121 .oo 
130.00 
50.00 

120.00 
57.00 

100.00 
WA 

440.00 
WA 

270.00 

Minimum 

29.00 
18.00 
28.00 
8.00 

61 .OO 
9.00 

26.00 
173.00 
NIA 
N/A 

289.00 
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TABLE 2.36 
SUMMARY STATISTICS - SELECTED WATER QUALITY PARAMETERS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

Chloride 

sw = ngn Sampling Site 
SED = NIA 

swoi 8 
swo43 
SW085 
SW093 
sw102 

SED009 
SEDOl 0 
SEDOl 1 
SEDl 18 
SEDl 20 

s w m  

Fluoride, Soluble 

s w l ~  Sampling Site 
SED - FUA 

swoi 8 
swo43 
SW085 
sw102 

SED009 
SEDOl 0 
SEDOl 1 
SEDl 18 
SEDl 20 

swiia 

Total Dissolved Solids 

sw = ngn Sampling Site 
SED = WA 

SWOl8 
swo43 
SW085 
SW093 
sw102 
swim 

Specific Conductivity 

sw = umho Sampling Site 
SED = WA 

SWOl8 
swo43 
SW085 
SW093 
sw102 
swiia 

No. of Samples 

5 
4 

11 
26 
8 

13 
1 
1 
1 
0 
0 

No. of Samples 

6 
3 
0 
2 
6 
0 
0 
0 
0 
0 

No. of Samples 

6 
4 

11 
26 

7 
13 

No. of Samples 

0 
0 
1 
0 
1 
0 

Std. Deviation 

10.79 
6.17 

22.78 
31.56 
38.37 
23.42 
W A  
W A  
WA 
W A  
W A  

Std. Deviation 

0.06 
0.04 
W A  
0.04 
0.05 
W A  
NIA 
W A  
W A  
W A  

Mean 

54.24 
22.23 
43.09 
40.37 
74.41 
38.57 

139.00 
1 1 .oo 

21 0.00 
W A  
W A  

Mean 

0.54 
0.31 
W A  
0.77 
0.46 
W A  
NIA 
MA 
W A  
W A  

Maximum 

67.00 
26.00 
85.00 

160.00 
142.00 
83.00 

139.00 
11 .oo 

21 0.00 
W A  
W A  

Maximum 

0.64 
0.36 
W A  

0.80 
0.53 
W A  
W A  
NIA 
W A  
W A  

Minimum 

40.30 
13.00 
10.00 
8.00 

22.00 
17.00 

139.00 
1 1 .oo 

21 0.00 
W A  
W A  

Minimum 

0.48 
0.28 
W A  
0.74 
0.39 
NIA 
W A  
W A  
W A  
W A  

Std. Deviation e Maximum Minimum 

19.09 369.00 396.00 350.00 
85.09 339.50 450.00 258.00 

300.97 737.27 1500.00 440.00 
176.62 31 6.88 680.00 100.00 
191.1 7 574.1 4 91 0.00 290.00 
89.19 259.08 372.00 130.00 

Std. Deviation Maximum Minimum 

W A  NIA NIA W A  
W A  NIA W A  NIA 
NIA 1630.00 1630.00 1630.00 
NIA W A  NIA NIA 
W A  1019.00 1019.00 1019.00 
NIA W A  W A  NIA 
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TABLE 2.37 

Cluster No. IHSSs Constituents 

135 k B , C  

150.2 A 

I 150.7 A 

151 D 

188 C 

Total kB,C,&D 

IHSS CLUSTERS AND CONSTITUENTS FOR 
SURFACEWATER AND SEDIMENT ANALYSIS 

Water Shed 

North Walnut Creek 

North Walnut Creek 

North Walnut Creek 

North Walnut Creek 

North Walnut Creek 

118.1 D North Walnut Creek 

137 B . NorthWalnutCreek 
138 A,B,C North Walnut Creek 

139.1 (N) B North Walnut Creek 

139.1 (S) B North Walnut Creek 

139.2 C North Walnut Creek 

144 A North Walnut Creek 

150.1 A North Walnut Creek 

150.3 A *  North Walnut Creek 

150.6 A North Walnut Creek 

150.7 A North Walnut Creek 

150.8 A North Walnut Creek 

163.1 k C P  North Walnut Creek 

163.2 A North Walnut Creek 

Total kB,C,&D 

118.2 D South Walnut Creek 

123.1 A South Walnut Creek 

150.4 A South Walnut Creek 

150.7 A South Walnut Creek 

172 k D  South Walnut Creek 

173 A,D South Walnut Creek 

A South Walnut Creek 184 

Total A,D 
~ 

II 

rn 

A - Radionuclides B - Trace Metals C - Inorganics D - Volatile Organics 

PhaseIRFyRlWorkRaa 
Operable Unit No. 8 

Final 
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3.0 ROCKY FLATS PLANT CHEMICAL SPECIFIC BENCHMARKS 

Tables 3.1 through 3.4 provide a preliminary identification of potential Chemical-specific 

Benchmarks for groundwater and surface water at RFP. Chemical-specific Benchmarks for soil 

have not been developed at this time. EPA analytical methods and detection limits have been 

specified for soil analyses to obtain data of the highest quality with the lowest possible detection 

limits. The Benchmarks included in this section were developed for the entire Rocky Flats Plant 

site and are not specific to OU8. Site specific ARARs will be developed as the initial step of 

the Corrective Measures Study for OUS. As validated data become available from RFI/RI 

investigations obtained pursuant to this Work Plan, the Benchmarks will be reevaluated in 

accordance with Chapter Three, Part 15 of the IAG (DOE, 1991). The site-wide Benchmarks 

included in this work plan are not intended for use in establishing cleanup goals; however, they 

will be used to establish RFI/RI analytical detection limits. Cleanup criteria for OUS will be site 

specific and shall be based on results of an environmental and human-based Risk Assessment. 

@ 

The Colorado Department of Health and the Environmental Protection Agency have advanced 

the concept of establishing ARARs on a site-wide (all Rocky Flats OUs) basis. The DOE, on 

the other hand, believes that ARARs should be established on a site- (OU-) specific basis so that 

OU-specific knowledge and individual site characteristics can be considered in the process. This 

OU by OU approach is consistent with the NCP and EPA guidance. In order to meet the 

agencies needs, a list of Chemical Specific Benchmarks has been developed. This is a master 

list of possible contaminants which may be present across the entire Rocky Flats Plant site. This 

0 
Phase I RFI/RI Work Plan 
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Final 
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list provides identification of the compound, a listing of federal and state regulations that may 

apply to that compound, the Practical Quantitation Limit (PQL), which is the level at which the 

amount of analyte can be reliably measured, and the method of analysis which the PQL is based 

upon. 

In some cases the Minimum Detection Limit (MDL) is listed instead of the PQL. The MDL is 

the lowest concentration at which the analyte can be detected but not necessarily measured. 

Rocky Flats has been following the historical CERCLA/RCRA procedure of utilizing transitional 

EPA Contract Laboratory Program (CLP) Routine Analytical Service (US) protocol for Phase 

1 study. This methodology is described as a managed approach whereby: 

1. The benchmark table will be used in the Phase I investigations in conjunction with 
the CLP-RAS analytical methods to scope the initial RFWRI investigation'. 

2. Following receipt and analysis of all field investigation data, a weight-of-evidence 
evaluation will be used to assess the adequacy of the analytical program relative 
to study objectives2. 

' CLP-RAS methods are the workhones of the hazardous waste industry. Collectively, a full CLP-RAS suite 
includes 126 organic (and a specified number of Tentatively Identified Compounds (TICS), and 25 inorganic 
compounds. Standard radiochemistry analysis includes 12 mdioisotopes. These broad-brush methods 
provide a reasonabIe trade-off between specificity (the number of compounds detectable) and sensitivity 
(detection l i t ) .  It is standard practice to utilize CLP-RAS methods in the first phase of a study where 
contaminant identification is emphasized more than quantitation. Following identification of contaminants 
of concern, follow up sampling and analysis with a more sensitive method can be performed if quantitation 
is still an issue. This step-wise methodology was used in the OU1 881 Hillside Phase In study and the 
OU2 903 Pad and East Trenches, Phase II study. 

The weight-of-evidence evaluation will consider factors such as the number of detections of specific 
chemicals, observed concentration range, fate and transport characteristics, their occurrencedistribution and 
concentration relative to overall site risk, as well as likely ARAR determination. 

2 
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3. If the weight-of-evidence evaluation suggests 
of compounds warrant further assessment at lower 
up sampling and analysis with Special 
performed as necessary. 

Site-wide Benchmarks represented in Table 3.1 through 3.4 ere developed from the following 

sources: 

ual: 2 1oO-WP-OU8.0 1 
No: 3.0. Rev 3 

3 of 3 
Effective Date: December 1, 1992 

that a particular compound or group 
quantitation limits, then follow 

Analytical Services (SAS) will be 

0 CDH, Water Quality Control Commission (Wdzcc,, groundwater standards; 

e Safe Drinking Water Act, Maximum ant Levels (MCLs), surface water 
and groundwater; 

e Clean Water Act (CWA), Ambient Water Qu ity Criteria (AWQC), potentially 
applicable to surface water and groundwater; 

0 RCRA, Subpart F, Groundwater tion Limits (40 CFR 264.94), 

e CDH, WQCC proposed statewide groundwater area standards. 

groundwater standards; and 

In instances where Benchmarks have not been proposed 

particular type of investigative method, EG&G’s General 

Services Protocol (GRRASP) or other appropriate 

a particular chemical or for a 

and Routine Analytical 

will be considered as 

the practical quantitation limits and will be applied. 
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BENCHMARKS 
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4.0 RCRA FACILITY INVESTIGATION/REMEDIAL INVESTIGATION TASKS 

4.1 TASK 1 - PROJECT PLANNING 

Project planning will include numerous activities as part of the implementation of the Phase I 

RFI/RI for OU8 in addition to those outlined in this Work Plan. Activities undertaken for 

development of this Work Plan has included reviews of previous investigations and site 
characterization data, historical aerial photographs and maps, evaluation of existing data, and 

review of other related documents. Results of this review are presented in Section 2.0 of this 

Work Plan. Additionally, results of this review have been utilized in developing Section 3.0 - 
e 

Chemical-Specific Benchmarks, Section 5.0 - DQOs, and Section 6.0 - FSP. Prior to field 

investigations, it is necessary to complete the review of the existing data, including plant records 

and plans, available aerial photographs, and new data which will become available after 
preparation of this Work Plan. 

Ongoing site studies at RFP of surface water and sediments, groundwater, geology, background 

geochemistry, and ambient air may provide data that have bearing on the investigations in the 

700 area. These data will be compiled and evaluated during the project planning activities. Data 

from investigations at overlapping OUs (e.g., OU4, 6, 9, 10, and 14) will also be reviewed. If 
available data from ongoing investigations meet the requirements of the Phase I FSP, the samples 

proposed in Section 6.0 need not be collected again. 

It is important to emphasize that project planning and coordination will be required throughout 

implementation and duration of the Work Plan to accommodate any unforeseen developments. 0 
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Two project planning documents, one included in this work plan, have been prepared for the 

OU12 RFI/RI as required by the IAG. The FSP included in this document presents the locations, 

media, and frequency of sampling efforts. The second document required by the IAG is a 

Sampling and Analysis Plan (SAP) which includes a QAPjP and SOPs for al l  field activities. 

A site-wide SAP has been prepared for the RFP, and is currently being revised in accordance 

with the IAG. QA procedures and SOPs that are used specifically for OU8 are referenced in this 

work plan. Any deviations from the QMjP or SOPs are documented as QA Addenda in Section 

10.0 of this work plan, or as Document Change Notices (DCNs) to the SOPs. 

4.2 TASK 2 - COMMUNITY RELATIONS 

In accordance with the IAG, the RFP has developed a Community Relations Plan (CRP) to 
inform and actively involve the public in decision-making as it relates to environmental 

restoration activities. This CRP meets the requirements of OUs. The vehicle for the public 

involvement in the RFVRI process is through the Technical Review Group process. The CFW 
addresses the needs and concerns of the surrounding communities as identified through interviews 

with federal, state, and local elected officials; businesses; medical professionals; educational 

representatives, interest groups; media; and residents adjacent to the RFP. 

0 

urrent community relations activities concerning environmental restoration include participation 

y RFP representatives in informational workshops; presentations at meetings of the Rocky Flats 
nvironmental Monitoring Council; briefings for citizens, businesses, and surrounding 

ommunities on environmental restoration and monitoring activities; and public comment 

pportunities on various Environmental Management (EM) Program plans and actions. RFP 
rsonnel involve several special interest groups in decisions that pertain to environmental 

storation activities, including the Rocky Flats Cleanup Commission, the recipient of the EPA 

i 
0 r h n i c a l  Assistant Grant. 
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In addition, a Speakers’ Bureau program provides RFP speakers to civic groups and education 
organizations, and a public tours program allows the public to visit the RFP. The RFP also 

produces fact sheets and periodic updates on environmental restoration activities for public 

information and responds to numerous public inquiries regarding the RFP. 

4.3 TASK 3 - mLD INVESTIGATION 

Phase I field investigations will be conducted at the MSSs in the 700 Area to collect samples 

and data concerning the nature and extent of contamination, if any, at each site. The data and 

sample results will be used to meet the objectives and data needs described in Section 5.0 of this 

Work Plan and support the Phase I EE and Phase I Human Health Risk Assessment (HHRA). 

Additional stage(s) of investigation may be required depending on the results from 

implementation of the initial stages in this Work Plan. 

Several types of staged activities are planned to be performed during the Phase I RFWRI field- 

investigation: coordination with RFP departments and engineering design review, site screening 

and investigations, media sampling, installation of soil borings, leachability tests, vadose zone 

investigations, and groundwater well installation and monitoring. Screening activities include 

i visual inspections, radiological surveys, organic vapor measurements using portable instruments, 

1 radiological screening of borehole samples, and soil-gas surveys. Sampling activities include 

(surface soil sampling, subsurface sampling using test borings, saturated zone sampling, surface 

1 water sampling, and sediment sampling. 

Twenty-four IHSSs have been included in OU8 in the 700 Area. These MSSs have been 

grouped into three groups based on the contaminant source type and release mechanism of the 

sites. Because of the diverse nature of the IHSS groups, the Phase I field investigations for each 

roup will be different. Specific field activities are described in the Phase I FSP in Section 6.0 I f this Work Plan. 
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4.4 TASK 4 - SAMPLE ANALYSIS AND DATA VALIDATION 

Samples collected during the Phase I field investigation will be analyzed for the parameters 

specified in the FSP as described in Section 6.0. Analytical procedures will be completed in 
accordance with the ER Program QApjP. Project-specific quality assurance (QA) requirements 

are included in the Quality Assurance Addendum (QAA), Section 10.0 of this Work Plan. 

Section 6.0 of this Work Plan contains Phase I analytical requirements, as well as sample 

containers, preservation and holding times, and field quality control (QC) requirements. Samples 

collected for this Work Plan will be analyzed by an RFP contract laboratory. 

Phase I data will be reviewed and checked according to the guidelines in the QApjP and the Data 

Validation Functional Guidelines. These documents state that the results of data review and 

validation activities will be documented in data validation reports. 

4.5 TASK 5 - DATA EVALUATION 

Data collected during the Phase I RFVRI will be incorporated into the existing RFEDS database 

kith data from investigations at other Ous. The data will be used to better defiie site 

Lharacteristics, source characteristics, the nature and extent of contamination, to support the 

uman Health Risk Assessment and Environmental Evaluation, and to evaluate potential remedial 

ternatives. Screening data will be collected and stored on independent databases and will be 

I 

1 
$amformed to the RFEDS database when appropriate. 

4.5.1 Site Characterization 

e data collected during the Phase I RI will be evaluated to i d e n w  potential sources of 
at the IHSSs. Potential sources include wastes disposed at the sites and off-site 

topographically and/or hydraulically upgradient of the sites. Analytical data from 
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soil and sediment sampling at the sites will be used to characterize the nature, lateral and vertical 

extent, and volume of source materials, if present. 

Geologic and hydrogeologic data will be used to develop site maps and cross sections. At MSSs 

where boreholes and/or monitoring wells are planned to be installed, geologic data will be used 

to evaluate the stratigraphy of the alluvium and colluvium at each site. Where the installation 

of borehole or monitoring wells is sufficient to penetrate bedrock, the depth and lithologic type 
of the bedrock will be determined. 

Hydrogeologic data collected from this investigation and from other previously (or concurrently, 

if available) conducted studies will be used to characterize the unconfined aquifer gradient and 

water table confisuration at the IHSSs. These data will include information about the following: 

Hydrostratigraphic characteristics of units present; 

Hydraulic gradients; and 

0 Water table depth and configuration. 

To characterize the general groundwater flow regime within and adjacent to the MSSs, 

groundwater flow modeling at an appropriate scale may be conducted. Prior to initiating any fate 

and transport modeling efforts, a technical memorandum will be submitted as per Attachment 2, 

Section VII.D. l.b., of the IAG. This technical memorandum will describe the models which will 

be utilized and include a summary of those data which will be modeled. 

To characterize the general surface-water system of OU8, a regional scale surface-water flow and 

transport model may be developed. Where required, MSS specific flow and transport models 

may be developed and integrated to the regional scale model. Details will be discussed in a 

technical memorandum prior to its implementation. e 
phaSeIRFyRIW0d;Plaa 
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Data collected during surface water and sediment sampling, including background sampling, will 

be used to characterize the 700 Area, 

Surftcial soils and materials (Le., concrete, asphalt, gravel, backfill, etc.) covering each MSS will 

be described and characterized based on results of investigations in Stages 2,3 ,4 ,  and 5. During 

Stage 1, the paving and construction history of the MSS will be researched prior to implementing 

investigation and sampling activities. Results of site screening investigation &e., radiation 

surveys, soil-gas, as vertical depth (soil) profile sampling, pavement sampling, etc.) will be 
evaluated and described using approved SOPS. Characterization will include description of the 

lateral and vertical extent of the soils and materials including contamination type and 

concentrations present. Proximity, mobility, and potential impacts to surficial soil (and 

materials), surface water, sediments, vadose zone and the saturated zone (groundwater) will be 
evaluated and results presented in the Technical Memoranda following each investigation stage. @ 

In addition to a discussion of investigation results; tables, figures, and maps depicting the location 

and extent of surveys and sampling sites will be provided. Rationale and recommendations for 

subsequent investigations and target contaminants will be presented. 

4.5.2 Nature and Extent of Contamination 

Graphical and, where appropriate, statistical methods will be used to identify chemical and 

radioactive contaminants present in the soil, sediment, surface water, and groundwater and to 

estimate the concentrations and distributions of the contaminants. Results of sampling will be 
compared with results of the ongoing background geochemical characterization to assess the 

chemical concentrations above background levels. Products of this analysis may include isopleth 

maps, cross sections and profiles, chemical tables, and statistical results. 
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4.5.3 Air 

Atmospheric transport is characterized by short migration times, relatively large areas of 

exposure, and an inability to mitigate the potential consequences of a contaminant release once 

it occurs. As such, effective air pathway contaminant control will emphasize source emissions 

reduction and containment prior to atmospheric release. Conventional technologies that may be 
employed during OU8 Work Plan implementation to suppress fugitive dust and volatile organic 

emissions include application of water sprays, surfactants, or dust suppressants and installation 

of wind-screens or membrane coverings. Such methods will be applied when personnel 

protection monitoring (as implemented according to the Site-Specific Health and Safety Plan) 

indicates the need for mitigative action during Work Plan implementation. 

@ Air dispersion modeling may also be conducted and will be discussed in a technical 

memorandum prior to its implementation. 

4.6 TASK 6 - PHASE I BASELINE RISK ASSESSMENT 

Using existing data and data collected during the tasks described above, a Phase I baseline risk 

assessment will be prepared as required by the IAG, for OU8 to evaluate the potential risks to 

public health and the environment in the absence of remedial action. The Phase I baseline risk 

assessment will provide the basis for determining whether additional investigations are necessary 

at the MSSs and whether remedial actions are necessary. 

The risk assessment will be accomplished in four general steps: 
0 Identification of chemicals of concern; 
0 Exposure assessment; 

0 Toxicity assessment; and 

0 Risk characterization. 

wase I RFI/RI W&P* 
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The Phase I risk assessment will address the potential public health and environmental impacts 

associated with the site under the no action alternative (no remedial action taken) based on the 

data available. This assessment will aid in the preliminary screening site remedies based on the 

contaminants of concern and the environmental media associated with potential risks to public 

health and the environment. 

The objectives and description of work for each risk assessment step are described in detail in 
the Human Health Risk Assessment Plan for OU8, Section 8.0 of this Work Plan. The 

Environmental Evaluation for OU8 is Section 9.0 of this Work Plan. 

4.7 TASK 7 - DEVELOPMENT, 

REMEDIALALTEFWATIVES 

SCREENING, AND DETAILED ANALYSIS OF 

Remedial action alternatives reflect remedial action objectives aimed at protecting human health 

and the environment and should specify contaminants, exposure routes and receptors, and a 
preliminary remediation goal (e.g., an acceptable contaminant range). 

4.7.1 Remedial Alternatives, Development and Screening 

This section identifies potential technologies applicable to remediation of contaminated surficial 

materials (i.e., surficial soils, artificial fill, and alluvium), vadose zone, surface water, saturated 

zone (groundwater), and sediments. The identified technologies are based on the preliminary site 

characterization described in Sections 2.3, 2.4, and 2.5. Identification and screening of 

technologies and assembling an initial screening of alternatives will be conducted simultaneously 

with the Phase I RFI/RI. However, investigation of this OU is in its early stages; thus, remedial 

alternatives are only briefly reviewed in this section. A more detailed evaluation of the remedial 

alternatives for OU8 will be performed as results are obtained during implementation of the a PhaseIRFI/lU. 
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OU8 is a joint lead CERCLA operable unit involving the CDH and EPA (CDH handles dispute 

resolution (DOE, 1991, Table 3) and as such the processes employed to develop and evaluate 

alternatives for OU8 are outlined in Guidance for Conducting Remedial Investigations and 

Feasibiliw Studies Under CERCLA (EPA, 1988a). As stated in the IAG, general compliance 

with both RCRA and CERCLA is required for this OU. However, the outline presented in the 

CERCLA Guidelines provides the greatest detail for selection of remedial alternatives. 

The steps followed to develop preliminary remedial alternatives for OUS are as follows: 

1. Develop remedial action objectives specifying exposure pathways and preliminary 
remediation goals that permit a range of treatment and containment alternatives 
to be developed for sources and soils on the basis of chemical-specific 
benchmarks and site-specific risk-related factors. These goals will be developed 
as site characterization data and information from the BRA become available. 

2. Develop a list of actions (such as containment, treatment, and/or removal) 
appropriate for surficial soils (and materials), vadose zone, saturated zone 
(groundwater), surface water and sediments, and air at OU8 that may be 
implemented to satisfy the objectives defrned in the previous step. These actions 
are generally referred to as "general response actions" in EPA guidelines. 

3. Identify and screen technology groups for each general response action. General 
response actions can each be further defined to include groups of technologies by 
which an action can be accomplished. Screening will eliminate those groups that 
are not technically feasible at the site. 

4. Identify and evaluate process options for each technology group to select a process 
option representing each technology group under consideration. Although specific 
process options are selected to represent a technology group for alternative 
development and evaluation, these processes are intended to represent the broader 
range of options within a general technology group. 

5. Assemble the selected representative technologies into site closure and corrective 
action alternatives for the surficial soils (and materials), vadose zone, saturated 
zone (groundwater), 
OU8 that represent 
appropriate. 

surface water and sediments, and air of the MSS areas of 
a range of treatment and containment combinations, as 
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6. Screen the assembled alternatives against the short- and long-term aspects of three 
broad criteria: effectiveness, implementability, and cost. Because the screening 
evaluation reduces the number of alternatives that will undergo thorough and 
extensive analyses, alternatives will be evaluated in less detail than subsequent 
evaluations. 

7 .  Develop preliminary cancer risk-based remedial action goals for affected media. 
Preliminary remedial action goals will be applied as performance objectives for 
evaluating the effectiveness of specific technology processes identified as 
candidate components of viable remedial action alternatives. As the CMWS 
evolves, preliminary remediation goals may be revised. 

Determining the effectiveness of alternatives involves an evaluation of the protection of human 
health and the environment achieved by a remedial action during construction and implementation 

and after the response objectives have been met. Evaluation of short-term effectiveness is based 
on protection of the community and workers, impacts to the environment, and the time required 
to meet remedial response objectives. Long-term effectiveness addresses the risk remaining to 
human health and the environment. It is based on the percentage of permanent destruction, 
decreased mobility, and/or reduction in volume of toxic compounds achieved after response 
objectives have been met. 

@ 

Implementability is a measure of both the technical and administrative feasibility of constructing, 
operating, and maintaining a remedial action alternative. It is used during screening to evaluate 

the combinations of process options with respect to the site-specific conditions. Technical 
feasibility refers to the ability to construct, reliably operate, and comply with action-specific 

(technology-specific) requirements in order to complete the remedial action. Administrative 
feasibility refers to the ability to obtain required permits and approvals; to obtain the necessary 
services and capacity for treatment, storage, and disposal of hazardous wastes; and to obtain 
essential equipment and technical expertise. 
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Cost estimates for screening will be derived from cost curves, generic unit costs, vendor 

information, conventional cost estimating guides, and prior estimates made for similar sites at 

RFP, with modifications made for current RFP conditions. Precise estimates are not necessary. 

However, the cost estimates for comparison and screening will have the same relative accuracy. 

The cost estimating procedures used during screening are similar to those that will be used during 

the later detailed alternatives analyses. However, the later detailed analysis will receive more in- 

depth and detailed estimates for the components of each alternative. The screening cost estimates 

will include capital, operating, and maintenance costs. The operating and maintenance costs will 

be calculated for the lifetime of the treatment operations at the site. Present worth cost analysis 

will be used to make the costs for the various alternatives comparable. 

Alternatives with the most favorable results from the composite evaluation will be retained for 

further scrutiny during the detailed analysis. Not more than ten alternatives will be retained for 

detailed analysis (including containment and no action). At that time, it may be determined that 

additional site-specific information or technology-specific treatability studies are necessary for 

an objective detailed analysis. It will also be necessary to identify and verify the action-specific 

ARARs for each alternative. 

@ 

The Phase I RFWU Work Plan identifies the appropriate level of alternatives analyses and 

involves listing general response actions most applicable to the type of site under investigation. 

General response actions are broadly defined as those that may satisfy the objectives for 

remediation defined for OU8. Those objectives include the protection of human health and the 

environment from ingestion, dermal contact, or inhalation of contaminants that may be present 

in the surfcial soils (and materials), vadose zone, saturated zone (groundwater), surface water 

and sediments, and air in the OU8 area through remediation. Table 4.1 provides a list and 

description of general response actions and typical technologies associated with remediating 

surficial soils (and materials), wastes, vadose zone, saturated zone, surface water and sediments, 

and air. Table 4.1 also includes a general statement regarding the applicability of the general 0 
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response action to potential exposure pathways. Not all  of the alternative response actions and 
typical technologies listed may be appropriate for the MSS areas of OU8. Some will be rejected 
during the screening of alternatives. 

The response actions outlined in Table 4.1 must be applied to the potential exposure pathways 

that will be identified for OU8. The response actions may provide control over all or some of 
the potential pathways. Partially-effective response actions can be combined to fom 
complementary sets of response actions that control a l l  pathways. 

In general terms, potential human exposure may be avoided by prevention of contaminant release, 
transport, andor contact. Thus, application of the response actions may be considered at three 
different points in each potential exposure pathway: (1) at the point where the contaminant could 
be released from the source, (2) in the transport medium, and (3) at the point where contact with 
the released contaminant could be prevented. 

0 

While the identification of general response actions is discussed above, the selection of the most 
appropriate action or combination of actions is not warranted at this time. Site and contaminant 
data are not sufficient to initiate the remedial alternatives screening process. Phase I will 

generate data (Table 4.2) necessary to characterize the nature and extent of contamination and 
will evaluate the impact of OU8 on surface water, groundwater, air, the environment, and biota, 
in addition to characterizing potential contaminant migration pathways. Data obtained from these 
investigations will: 

e Describe the physical characteristics of the site; 

e Define sources of contamination; 

e Determine the nature and extent of contamination in surficial soil (and materials), 
vadose zone, saturated zone (groundwater), surface water and sediments, and air; 
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0 Describe contaminant fate and transport; and 

0 Describe receptors. 

These data will provide information for the preliminary screening of alternatives and a thorough, 

comparative evaluation of the technologies with respect to implementability, effectiveness, and 

cost. This infoxmation will allow for informed decisions to be made with respect to the selection 

of preferred technologies. The FSP in Section 6.0 describes the methodology that will be 

followed to obtain the required information for the Phase I RF'NU characterization. 

4.7.2 Detailed Analysis of Remedial Alternatives 

The detailed analysis of each alternative will be performed when sufficient data are generated. 

The detailed analysis and selection of alternatives is not a final decision-making process; rather, 

it is the process of analyzing and comparing relevant information in order to select a preferred 

remedial action. In accordance with the NCP, containment technologies will generally be 
appropriate remedies for wastes that pose a relatively low-level threat or where treatment is 

impracticable @PA, 1991). Each appropriate alternative will be assessed in terms of nine 

evaluation criteria, and the assessments will be compared to identify the key attributes among the 

alternatives. Assessment based on the nine evaluation criteria is necessary for the Corrective 

Measure Study (CMS) and the subsequent Corrective Action Decision (CAD)/Record of Decision 

(ROD). The nine evaluation criteria are as follows: 

1. Overall protection of human health and the environment; 

3. Long-term effectiveness and permanence; 

4. 

5. Short-term effectiveness; 

Reduction of toxicity, mobility, or volume; 
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6. Implementability; 

7. cost; 

8. State acceptance; and 

9. Community acceptance. 

These criteria are described in recently revised guidelines provided in the NCP. The fmt two 

criteria are considered threshold criteria because they must be evaluated before further 

consideration of the remaining criteria. The next five criteria are considered the primary 

balancing criteria (per NCP) on which the analysis is based. The final two criteria are modifying 

criteria to be addressed during the final decision-making process after completion of the CMWS. 

@ 4.8 TASK 8 - TREATABILITY STUDIESPILOT TESTING 

This task includes efforts to provide technical support in the form of bench scale and/or pilot- 

study treatability tests to the Rocky Flats Plant ER Program in the event that treatability studies 

are necessary or appropriate to support the OU8 RFI/RI. EG&G has prepared a site-wide 

Treatability Studies Plan which addresses this task. The treatability studies at OU1 and OU2, 

will be utilized as appropriate for OU8. 

Treatability studies are conducted primarily to: (1) provide sufficient data to allow treatment 

alternatives to be fully developed and evaluated during the detailed analysis and to support the 

design of a selected remedial alternative; and (2) reduce cost and performance uncertainties for 
treatment alternatives to acceptable levels so that a remedy can be selected. Treatability study 

requirements are generated during the development and screening of remedial alternatives and 

include all available data from the current study as well as prior studies. 
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Numerous technologies that appear to be potentially applicable for treating OUS will be screened 

for treatability testing. The technologies selected for screening will be limited to those already 

commercially established or which have demonstrated potential for processing spent solvents, 

radionuclides, oils, and similar contaminants. Additionally, the technologies considered will be 
required to be readily implementable (i.e., standard design package units available) within a short 

time frame. Innovative and alternative technologies not meeting the above requirements will not 
be considered. 

Depending on the hydraulic properties of the unconfined aquifer considered for remediation, it 

may be feasible to collect groundwater for treatment above ground. In that case, the followhg 

technologies have been identified for potential testing: 

Chemical Oxidation of Organics - Chemical oxidation is used to degrade hazardous 

organic materials to less toxic compounds. Oxidation systems, particularly those using 

ultraviolet (W) light, ozone, and hydrogen peroxide, are powerful tools for treating a 

wide variety of common organic environmental contaminants. Disadvantages are similar 

to those for inorganic oxidation reduction; potential nontarget organics and inorganics can 

produce undesirable side products and increase oxidant requirements. 

Granular Activated Carbon (GAC) Adsorption of Organics - GAC adsorption is the most 

fully developed and widely used technology for treating groundwater contaminated with 

organics. It is effective for the removal of a wide range of organics from aqueous waste 

streams. Bench-scale testing consists of running a series of descriptive tests to determine 

isotherms for the groundwater contaminants. GAC is typically regenerated with a thermal 

process, and the regeneration process can be performed at either off-site or on-site 

facilities. 
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Reverse Osmosis - Reverse osmosis processes involve the use of semipermeable 

membranes. By applying water pressure greater than the osmotic pressure to one side of 

the membrane, water is passed through the membrane while particulate, salts, and high 

molecular weight organics are retained. However, the retained, highly concentrated 

solution (retentate) contains dissolved salts as well as the target contaminants and requires 

further treatment or disposal. 

Air Stripping - Air stripping is a proven technology for removal of volatile and 

semivolatile contaminants from water. This process involves the transfer of contaminants 

from a contaminated liquid phase to a vapor phase by passing the two countercurrent 

streams through a packed tower. Air emission treatment is generally required, with vapor 

phase activated-carbon systems being the most commonly used process for this purpose, 

though other alternatives, such as oxidation and incineration, exist. The vapor phase 
treatment unit is generally costly. 

Distillation - Distillation is a process that involves separating compounds by means of 

their boiling point characteristics. The primary use of distillation is for reclaiming spent 

solvents from industrial processes, and it is generally applicable only to rather 

concentrated solutions. The process can be used to separate various volatile compounds 

or to separate mixtures of organics into light and heavy fractions. The light fraction can 

usually be recycled or used as a boiler feed, while the heavy fraction requires further 

treatment. 

Biological Reactors - Biological reactors utilize microorganisms to remove organic 

contaminants from the water. Most organic contaminants can be biologically degraded 

by introducing the appropriate microorganisms. High concentrations of some organics 

and the presence of metals may prove toxic to the organisms, however, and pretreatment 

may be required. Several types of aerobic reactors exist, including activated sludge 
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systems, trickling fdters, rotating biological contactors, and immobilized cell reactors. In 
general, these methods generate large amounts of sludge, requiring disposal. 

Sorption of Radionuclides - Sorption of inorganics, metals, and radionuclides is a standard 

technique for removal and concentration of these contaminants from wastewater. 

Common and proven sorption processes include ion exchange and GAC, while 

less-proven techniques involve the use of activated alumina, bone char, and proprietary 

sorption media. The sorption media are generally chemically regenerated, which results 
in a concentrated side stream requiring further treatment or disposal. Ion exchange and 

GAC sorbents are addressed separately elsewhere in this subsection, while the use of 

activated alumina and bone char are discussed below. 

Activated alumina is a porous form of aluminum oxide with a large surface area. For 

removal of aqueous contaminants, activated alumina is.typicaUy used in a column similar 

to that for ion exchange. It has been proven successful in the removal of arsenic and 

fluoride from groundwater. More recently, activated alumina has shown promise in 
absorbing plutonium from a low-level wastewater effluent at the Hanford Site. In the 

same study, plutonium adsorption on bone char was the most rapid and gave the highest 

decontamination factors. Waste-stream-specificc laboratory testing would provide valuable 

information on the suitability of these sorbents for low-level radionuclide removal. 

Ion Exchange of Radionuclides - Ion exchange processes are used for a wide range of 
water treatment application, including commonly recognized systems such as 

demineralizers and water softeners. The goal of an ion exchange system is to remove 

undesirable ions of a certain type(s) from a solution and replace them with more 

acceptable ions. Radionuclides are commonly removed from waste streams at nuclear 

facilities using ion exchange. 
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Ion exchange resins, particularly anion exchange resins, have been used to recover 
uranium from mine run-off water for many years. Extensive studies on the laboratory 
scale report removal of uranium from natural waters as high as 99 percent. A small 
full-scale ion exchange system was capable of removing uranium from drinking water 
supplies to as low as micrograms per liter. Ion exchange resins are typically 

rechargeable; however, the resins used in radioactive applications are generally only used 
once and are then disposed of as solid waste. 

In cases where collection of groundwater is not feasible or practical, the following technologies 
have been identifed for potential testing: 

In Si& Biological Treatment - Depending on the effective porosity of the soils, in si& 

biological treatment may be feasible. In situ biological treatment of groundwater involves 
the stimulation of biological growth in the contamiqated zone in order to reduce the 
contaminant concentrations. Microorganisms that can use some or all of the contaminants 
as substrates will normally exist in a contaminated environment. The microorganisms are 

stimulated to increase their biological growth and consumption of contaminants through 
addition of essential nutrients. Aerobic treatment systems also require the introduction 
of oxygen. In situ treatment is dependent on geological and hydrological conditions. The 
process is relatively inexpensive. 

Vacuum Extraction - Volatile contaminants can be removed from soil using vacuum 

extraction, which is an in situ treatment technology that involves the air stripping of 
contaminants by inducing a vapor flow through the soil. Since this technology involves 
the transfer of contaminants to the vapor, air emission treatment is generally required. 
The efficiency of the process is highly dependent on geologic conditions, and would tend 
to be ineffective in low-permeability materials. 
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In cases where contaminants are entrained in soils, the soil (such as surface soil) is accessible, 

and the contamination is of limited areal extent, the following technologies have been identified 

for potential testing: 

SoliMicatiodStabilization - Solidification is a process in which contaminants are 

mechanically bound to solidification agents, reducing their mobility. This produces a 
solid matrix of waste with high structural integrity. Stabilization usually involves the 

addition of a chemical reagent to react with the contaminant, producing a less mobile or 

less toxic compound. Solidification and stabilization are frequently used together and are 

a well-established method for reducing the mobility and toxicity of hazardous wastes. 

This process generates large volumes of solidified materials requiring disposal. 

Vitrification - The vitrification process involves heating the waste matrix to a very high 

temperature and either combining the matrix with molten glass or heating the matrix until 

it melts. Once cooled, the molten mass solidifies into a stable, noncrystalline solid 

resistant to leaching of inorganics, metals, and radionuclide contaminants. Organic 

components are destroyed by pyrolysis. The process can be conducted either in situ or 

off site; however, the process is generally expensive. 

Physical Separation - Soil contaminants are often found to be associated with a particular 

size fraction of soils, most often fine particles. In these cases, fractionation of the soil 

based on particle size can be an effective means of reducing the volume of the material 

that requires further treatment. The processes used for soil-size fractionation include 

screening, classification, flotation, and gravity concentration. 

Soil Washing - Soil washing is based on the principle of contaminant removal from soil 
by washing with two liquid solutions. Washing agents include water, acids, solvents, 

surfactants, and chelators. With the selection of appropriate washing solutions, soil 
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washing technology can potentially be used to remove organics, inorganics, metals, and 

radionuclides. The wash solution containing the contaminants will require treatment 
and/or disposal. 

4.9 TASK 9 - R.FI/RI REPORT 

The OU8 RFI/RI report will be prepared summarizing the data obtained during the Phase I field 

work and data collected from previous and ongoing investigations. This report will: 

0 Describe in detail the field activities that serve as a basis for the RFVRI report. 
This will include any deviations from the Work Plan that occurred during 
implementation of the field investigation. 

e Discuss site physical conditions. This discussion will include surface features, 
meteorology, surface-water hydrology, surfrcial and subsurface geology, 
groundwater hydrology, demography and land use, and ecology. 

0 Present a Site Characterization based on ail RFI/RI activities at OU8 and 
characterize the nature and extent of contamination. The media to be addressed 
will include contaminant sources, swficial soils (and materials), vadose zone, 
saturated zone (groundwater), surface water and sediments, air, and biota. 

0 Present a baseline risk assessment which will include an evaluation of contaminant 
fate and transport. This discussion will include potential migration routes, 
contaminant persistence, chemical attenuation processes and potential receptors. 
The risk assessment will include human health and environmental evaluations. 

e Present a summary of the findings and conclusions. 

0 Identify additional data needs, if necessary. 
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5.0 DATA QUALITY OBJECTIVES AND DATA NEEDS 

5.1 DATA QUALITY OBJECTIVES 

Data Quality Objectives (DQOs) are established to define data needs for each of the RFURI tasks, 

coordinate collection activities to support those needs, and to ensure the quality and quantity of 
resultant data. Collectively the data are used to make decisions regarding the risks the site poses 

to human health and the environment and to make decisions regarding which remedial measures 
are appropriate to mitigate the risks. DQos are developed interactively with ongoing RFYRI 

0 
activities. The DQO development process is flexible, iterative, and dependant upon evaluation 
of existing data and data that become available as a result of RFI/RI activities. Three stages are 

used in the development of DQOs, and each of the steps is outlined below @PA, 1987). 

Step 1 - Identify Decision Types 

0 Identify and involve data users; 

0 Evaluate available data; 

0 Develop a conceptual model of the study site; and 

0 Specify RFI/RI objectives, and anticipate the decisions necessary to achieve the 
objectives. 
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Step 2 - Identify Data Uses and Needs 

e Identify data uses; 

e Identify data types; 

e Identify data quality needs; 

e Identify data quantity needs; 

e Evaluate sampling and analysis options; and 

e Review data precision, accuracy, representativeness, completeness, and 
comparability (PARCC). 

Step 3 - Design Data Cdlection Program 

e Assemble data collection components; and 

e Develop data collection documentation. 

The DQO elements are continually revised and reevaluated on the basis of new data developed 
during each phase of the RFI/lU. As the environmental characteristics and the nature of 
contamination of the study area become better understood, additional data requirements will 

become apparent, and both the DQOs and the FSP may evolve in response to these requirements. 
The following discussion addresses each of the DQO elements. 
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5.1.1 Step 1 IdentiFication of Decision Types 

5.1.1.1 Identification of Data Users 

The following is a list of agencies and organizations that are the principal decision makers, 

program managers and technical personnel who will use the data that will be generated during 

the OU8 Phase I RFI/RI (ERP, 1991). 

Principal Decision Makers: 

0 United States Department of Energy, Office of Environmental Restoration and Waste 
Management, Secretary of Energy, and the Acting Assistant Secretary for Environmental 
Restoration and Waste Management. 

e 0  United States Department of Energy, Rocky Flats Office. 

0 United States Environmental Protection Agency, Region VIII, Waste Management 
Division Director, Federal Facilities Branch Chief, and the Rocky Flats Remedial Project 
Manager. 

0 State of Colorado Department of Health, Hazardous Materials and Waste Management 
Division Director, Hazardous Waste Section Leader, Hazardous Waste Facilities Unit 
Leader, and the Monitoring and Enforcement Unit Leader. 

Program Management: 

0 EG&G Rocky Flats Plant, Environmental Management Department, Associate General 
Manager for Environmental Restoration and Waste Management, Environmental 
Management Department Director, Environmental Management Department Division 
Managers, and matrix project personnel from other Rocky Flats Plant or external EG&G 
organizations. 

0 Natural Resources Trustees under CERCLA including DOE, CDH, Colorado Department 
of Natural Resources, Colorado Attorney GeneraI, and U.S. Department of the Interior. 
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Technical Personnel: 

EG&G Rocky Flats Plant technical specialists and subcontractors responsible for 
supervising, coordinating and performing Environmental Restoration activities. 

5.1.1.2 Evaluation of Available Data 

Existing data are described in Section 2.0 of this document. Soils and geologic data collection 

activities in the vicinity of OU8 have been primarily directed toward defining the RFP 
environmental setting. Much of the data were developed as a result of the RFP Geological 

Characterization including chemical data used to characterize the types and sources of 
contamination present in the soils and groundwater. The available soils and geology data were 
not developed for the specific purpose of characterizing OU8. 0 
Existing ambient air monitoring programs characterize the Rocky Flats Plant site on an area-wide 

basis for total suspended particulates, PMlo, plutonium and americium. The Rocky Flats Plant 

site air monitoring stations are shown in Figures 1-29 and 1-31. These data are not specific to 

any of the OU8 MSS sources but provide a baseline for the Rocky Flats Plant and are collected 

according to air sampling procedures specified in Environmental Management Division (EMD) 

Operating Procedures Manual No. 5-21000-0PS-AP, Volume VI, Air. 

Surface-water and sediment chemistry data (metals, water quality, and radiochemistry) for OU8 

are available from 26 sampling stations located in two drainage basins (Figure 1-12). 

Data for surface water, groundwater, soils, and geology are in the process of being validated in 
accordance with Sections 3.4 and 3.7 of the Rocky Flats Plant Site-Wide Quality Assurance 

Project Plan. Some of the data are validated and accepted, some are validated with qualifications, 0 
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some have been rejected and some have yet to go through the validation process. The Rocky 

Flats Environmental Database lists the available analytical data and identifies which samples have 
been validated. 

5.1.1.3 Site Conceptual Model 

Conceptual models of IHSSs in OU8 have been developed and are presented in Section 2.5 of 
this document. The models include a description of potential sources of contamination, release 

mechanisms, transport media, exposure routes, and potential receptors. The conceptual models 

were developed by organizing the MSSs into three logical groups based upon the contaminant 

source types and release mechanisms. The three groups and the IHSSs that compose each group 

are listed below. MSSs 150.1 and 150.4 are each listed in two groups because they each exhibit 

characteristics of more than one group. 
0 

0 Leaks, spills, and overflows of tanks and pipelines originating below ground 
surface: 118.1, 123.1, 135, 137, 138, 144, 150.3, and 150.4. 

0 Releases associated with fires and explosions: 150.1, 150.2, and 150.7. 

0 Leaks, spills, and ovefflows of tanks, pipelines, and/or drums originating above 
groundsurface: 118.2,139.1,139.2,150.1,150.4,150.6,150.8,151,163.1,163.2, 
172, 173, 184, and 188. 

The conceptual models will be an aid in identifying exposure pathways and evaluating the 

potential risks to human health and the environment posed by the contamination present in OU8. 
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5.1.1.4 Data Objectives and Decisions 

The DQO process requires that specific data objectives be defined; formulation of the objectives 

leads to the identification of data needs. The data objectives for the OU8 RFYRI Work Plan are 

summarized in Table 5.1. Data needs ate expected to evolve based upon new information 

generated as the Work Plan is implemented. From the information generated by the RFI/RI, 

decisions can be made regarding whether remediation is necessary and which remedial 

alternatives would be appropriate. 

5.1.2 Step 2 - Identifv Data Uses and Needs 

@ 5.1.2.1 Identify Data Uses 

The principal uses of REWFU data have been defined in Data Quality Objectives for Remedial 

Response Activities and are listed below @PA, 1987). 

0 Site Characterization - data are used to determine the nature and extent of 
contamination at a site; 

0 Health and Safety - data are used to establish the level of protection needed for 
on-site workers and to determine if there is imminent danger to the surrounding 
population; 

e Risk Assessment - data are used to evaluate the threat posed by the site to public 
health and the environment; 

0 Evaluation of Alternatives - data are used to evaluate which remedial 
technologies may be appropriate; 

0 Engineering Design of Alternatives - data are used in the remedial design 
process to evaluate the performance of various remedial technologies; 
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Monitoring During Remedial Action - after remedial actions are implemented, 
data are used to assess their effectiveness; and 

Data uses specific to RFI/RI Phase I sampling and analysis activities for OU8 are listed in Table 

5.1. 

5.1.2.2 Identtfv Data Types 

Data types will consist of field survey and laboratory analytical results of samples for each 

RFIAU objective (Table 5.1) The physical media to be sampled include air, soil, soil gas, surface 
water, asphalt/concrete, and groundwater. Radiation surveys will also be performed at selected 

MSSs. 

Exposure assessment modeling requires additional data types. Data necessary for air dispersion 

modeling generally include relative wind direction and frequency, atmospheric stability and wind 

speeds, ambient concentrations of airborne particulates, soil adsorption coeScients, solubility, 

particle size, and precipitation. Most of these parameters will be determined from RFP-wide 

atmospheric studies or from literature values. The OU8 Phase I field program will collect data 

pertaining to IHSS air pathways by coordinating existing individual monitor operation schedules 
and correlating the data to IHSS field activities and conditions. 

5.1.2.3 Identify Data Quality Needs 

Analytical methods and support levels must be evaluated during the DQO process. The 

parameters for which an analytical method is valid, its limitations, and any special considerations 

which will affect data quality must be understood in order to select appropriate methods. Table 
5.1 lists the analytical levels appropriate for the intended data uses. The five levels of data 
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quality as presented in EPA's Data Quality Objectives for Remedial Response Activities 

Development Process (EPA, 1987) are as follows: 

0 Level I Field portable instruments. Results are typically not compound-specific or 
quantitative. This analytical level is appropriate for providing real-time 
health and safety data and as a screening tool to indicate potentially 
contaminated areas. 

0 Level IC Mobile laboratories and field gas chromatographlmass spectrometer 
(GCIMS) units. Results may be compound-specific and quantitative 
depending on instrument calibration, reference standards, equipment 
condition, and operator capability. Real-time data may be available, or 
results may be produced in several hours. This analytical level is 
appropriate during the site characterization, evaluation of remedial 
alternatives, engineering design, and site monitoring. 

Off-site analytical laboratory. Results generally have a greater degree of 
analytical precision than Level II. Data may be available in 24 hours or 
in several days to weeks. Level ID is an appropriate level for some phases 
of site characterization, evaluation of remedial alternatives, engineering 
design, responsible party determination, and during site monitoring. Level 
III may be appropriate for risk assessment depending on the outcome of 
RFP policy decisions. 

Level III 

0 Level IV EPA Contract Laboratory Program methods are required. The analytical 
precision is similar to that of Level III, but stringent quality assurance and 
quality control protocol are formally documented. Laboratory turn-around 
time for reporting analytical results are similar to those described for Level 
IIL 

0 Level V Off-site analytical laboratory using non-standard methods. Analytical 
method development or modification is required, and analytical precision 
and reporting schedules may vary according to the method. 

Analytical Levels I through V will be used during implementation of the OU8 RFI/RI. The 

analytical methods that will be used are those specified in the EG&G Rocky Flats General 
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Radiochemistry and Routine Analytical Services Protocol (GRRASP), Parts A and B @G&G, 

1991 b). 

Potential contaminants have been identified by IHSS based upon the suspected or known 

contaminants released, toxicity, persistence in the environment, and frequency of occurrence. A 
general list of potential contaminants present is given in Table 5.2. This list is expected to 

evolve as additional data become available. 

Levels of concern are based upon available health standards and are expressed as contaminant- 

specific concentration ranges or action levels. These concentration ranges serve as guidelines for 
selecting analytical methods, detection limits (as discussed below), and in determining the 

@ boundaries of field investigations. 

Detection limit requirements take into account the levels of concern, RFP chemical-speciftc 

Benchmarks in lieu of ARARs, and DQOs specified in the RFP Site-Wide Quality Assistance 

Project Plan (EG&G, 1991a). Site-specific ARARs will be developed as the initial step in the 

OU8 corrective measures study. Detection limits are listed in Table 5.3. 

5.1.2.4 Idenm Data Quantity Needs 

Data quantity needs are based on a review of the available environmental data and on the data 

uses previously described. Field sampling density is based on a subjective evaluation supported 

by statistical evaluation. The subjective evaluation includes review of details of release(s) to 

characterize the affected area or target size and site features to assist placement of sample 
locations where contamination is likely to be. 
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So that a sufficient quantity of data are collected, the FSP specifies a five stage approach to data 

collection. The purpose of Stage 1 is essentially to gather sufficient logistical information to 

efficiently guide subsequent stages. The purpose of Stage 2 is to collect sufficient screening data 

to efficiently guide data collection in Stages 3, 4, and 5. Stages 3 and 4 should evaluate the 

extent of contamination, and the purpose of Stage 5 is to complete the collection of data needed 

for the RFI/RI investigation. Since the data quantity needed in Stage 3 is based on the results 

of Stage 2 and the data quantity needed in Stage 4 is based on the results of Stages 1,2, and 3, 
e&., only Stage 2 data needs will be completely specified in this Work Plan. Section 6.0 

contains a complete description of the investigation Stage 3 rationale and technical memoranda. 

The statistical approaches to sampling during Stages 2 and 3 are summarized below. 

The FSP specifies the sampling density of each MSS to be investigated during Stage 2. The 

statistical approach used to determine the sampling density and location is taken from a method 

developed by Gilbert (1987). This method allows for the determination of a sampling grid 

spacing dependent on a target contaminated area size and specifled confidence. The Gilbert 

method assumes the following: 

e The target area is circular or elliptical; 

e Samples are collected on a square, rectangular, or triangular grid; 

e The area between grid points is much larger than the actual area defined for 
sample collection and analysis sampled; and 

Definition of the contaminated area is clear and unambiguous. 

The last assumption is difficult to meet at OU8 MSSs because the size of the reported spills or 
releases is not known. e 
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In addition to the assumptions listed above, the following considerations are also applicable. In 
accordance with EPA guidance @PA, 1990), the acceptable probability (p) of not finding the 

target contaminated area is specified as 0.1 or 10 percent. A triangular grid was chosen because 

studies have shown that triangular grids are less likely to fail to identify a given target than 

square grids (Gilbert, 1987). Based on the Gilbert methodology, triangular grids spaced 

approximately 24 ft are within acceptable probability of not finding an elliptical contaminated 

area approximately 50 ft by 25 ft in size. Throughout OU8, the sizes of the smaller MSSs are 
commonly less than 100 ft by 25 ft (less than 2,500 square feet), although spill areas within the 

MSSs may be smaller. A triangular grid with samples spaced a maximum of 50 ft apart has 

shown an acceptable probability of not finding an elliptical contaminated area approximately 50 

ft by 199 ft in size (9,950 square feet). MSSs considered to be large are those greater than 50 

ft by 100 ft in size (5,000 square feet). However, potential anomalous areas within these may 

be smaller. 

Soil-gas and surficial soil sampling programs will be established on 25-ft triangular grids at most 

OU8 MSSs that are less than 5,000 ft2 in area. For MSSs larger than 5,000 fl! in area, soil-gas 

and surficial soil sampling will be performed on 50-ft triangular grids. 

HFGe radiation surveys will be conducted on a 150-ft triangular grid spacing, or utilizhg 30-ft 

grid for the tripod-mounted detector. NaI probe locations are planned at 15-ft grid spacing or 

less. 

Screening data will be assembled and summary statistics (including coefficient of variation and 

power) calculated for each MSS and each parameter. Should the computed power fail to meet 

the requirements for the risk assessment, additional samples will be collected and analyzed. The 
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number of additional samples to be collected will be determined using calculations provided in 

EPA guidance @PA, 1990). 

The additional samples will be located using geostatistical techniques. Unlike classical statistics 

which assume independence of samples, geostatistics assumes that the data are spatially 

correlated. Using this analytic approach, the mean concentration and variance of the mean can 

be estimated at any given location in the contaminated area, and decisions concerning where 

additional samples should be collected can be objectively made. 

As a first step in locating any additional samples, the spatial interdependence of samples in two 
dimensions will be expressed through the development of calculated, and then modeled 

semivariograms. The semivariograms will provide a measurement of the uncertainty that exists 
when a sample concentration is used to estimate the concentration of a contaminant in soil in the 

0 
surrounding area. 

Second, mean concentrations will be estimated across the contaminated area with the 

geostatistical method referred to as kriging. Kriging uses the information from the 

semivariogram to find an optimal set of weights that allow estimation of concentrations at 
unsampled locations. The kriged estimates will be displayed in the form of a contour map 
showing sampled and estimated concentrations throughout the MSSs. 

Stages 3, 4, and 5 

The statistical approach to FSP Stage 3 planning will include a classical variability analysis of 

analyte concentrations using data collected during Stage 2. Because classical rather than 

geostatistical methods will be used, the number of samples required is unrelated to the size of 0 
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the site. When Stage 1 research and Stage 2 sampling results are evaluated, geostatistical 

methods may be shown to be more appropriate for determining whether the data are adequate. 

The calculation of data needs for assessing variability will be performed as follows (Gilbert, 
1987): 

The prescribed margin of error and the acceptable error of estimation of the mean must be 

identified. The number of polygons to be sampled to estimate the population mean is a function 

of (1) the absolute margin of error that can be tolerated and (2) the acceptable confidence limits. 

The basic equation for estimating the number of samples is the following: 

n = (tiel a/d)2 

where- 

n = number of samples required 

n-1 = degrees of freedom 

(T = S = 

d = marginoferror 

aJ2 = one-sided confidence limit 

tIMal = 

sample standard deviation 

( 1 4 2 )  quantile of the t distribution with n-1 degrees of freedom 

Although a reliable value of (T is not available for determining n, an estimate of the relative 

standard deviation r\ = o/p (the coefficient of variation), may be roughly estimated. Because this 

quantity is usually less variable from one study site to another than the mean (p), the approach 

suggested is to specify the relative error (4) as 4 = I x - p I /p such that: 
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Therefore, the above equation becomes 

where q must be pre-specified. 

For risk assessment, a reasonable bound on the error of estimation is 0.2 of the mean (i.e., the 

95 percent confidence interval around the mean is the mean plus or minus 20 percent of the 

mean). This level of uncertainty is small relative to the uncertainty associated with toxicological 

parameters used to estimate risk. 

The fust q can be assumed. For example, if q were assumed to be 0.59, which is common or 

relatively conservative in most soil sample data analysis, then, because tldpl depends on n, an 

iterative procedure may be used. Using this approach, a sample size of 25 polygons is estimated 

as follows: 

n = [1.708 (0.59/0.2)12 

n = 25 

where the Student T variate is 1.708 and the confidence limit is 0.05 for one-sided and for 24 

degrees of freedom. 

Because the number of samples is fully dependent on the estimated value of the coefficient of 
variation, the sample number 25 can be expected to result in a mean calculation within the 95 

percentage confidence limit only for a coefficient of variation less than 0.59. If the actual 

coefficient of variation is higher than 0.59, the number of samples would have to be increased. 

The preliminary estimate of 25 samples is also a prudent choice based on the Central Limit 

Theorem. Many statisticians recommend that this theorem can be safely applied if n is at least 
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25 or 30. The mean values calculated from subsets of populations of this approximate size tend 

to be normally distributed, even if the sample populations are non-normal. 

Two performance measures that are commonly used to evaluate statistical sampling designs, such 

as the one presented here, are confidence level (a) and power (p) which are related to sample 

variability. The confidence level can be used to determine the probability of a false positive or 

Type I error. The power can be used to determine the probability of a false negative or Type 

11 error. For risk assessment purposes, EPA recommends a minimum confidence of 80 percent 

(Type I error = 20 percent) and a minimum power of 90 percent (Type II error = 10 percent) 

(EPA, 1990). The confidence level to be used for this statistical analysis is 95 percent and the 

power is not considered. A 95 percent confidence level provides a reasonable compromise 

between the probability of Type I and Type 11 errors. 0 
Once the number of samples is determined, the site is divided into 25 segments of equal size, and 

one sample is taken systematically within each block. This systematic sampling plan provides 

more uniform coverage of a site than simple random sampling. 

Sampling variability affects the degree of confidence the risk assessor can expect. Large 
variation of a contaminant in a medium indicates that the number of samples should be incmsed 

or that the samples of that medium should be strawled to reduce variability. An estimate of the 

sampling variability that is a function of the spatial variation of the concentrations of chemicals 

of potential concern is obtained by calculating the coefficient of variation, q, for each chemical 

(EPA, 1990). The coefficient of variation for Stage 3 will be estimated for sampling and 

analyses during Stages 1 and 2. 
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5.1.2.5 Evaluate Samplinglhalysis Options 

The Phase I RFI/RI for OU8 will consist of a staged approach in which the results of analytical 

Level I and II field screening and soil sample collection and analysis are evaluated and used to 

focus subsequent Level III, IV, and V data collection and analysis in later stages. This approach 

will be used to ensure that sample locations and depth result in a representative set of data to 

characterize the site. The reevaluation of the data at each stage will also allow quantitative 

DQOs to be reviewed and planned for during the investigation to ensure that the data are 

statistically adequate for the intended uses. 

This approach maximizes cost effectiveness through the development of logical sampling 

schemes. It minimizes the volume of generated hazardous waste material that requires special 

management, and the potential exposure of field personnel to hazardous waste material. 
0 

Technical memoranda are planned at each stage to report results and present recommendations 

for any further sampling. 

The samplinglanalysis options selected are based upon their ability to obtain data that is 

consistent with known site history and current conditions. The actual sampling that is performed 

during the five Phase I stages will be MSS specific. However, these stages may include the 

following types of sampling: 

e Stage 1 - Building underdrain plan review and visual site inspection, sanitary and storm 
sewer systems inspection and information review, and surface-water and sediment 
sampling as needed to evaluate conditions within storm sewer and/or sanitary sewer 
systems; 

e Stage 2 - HPGe, NaI probe, and alpha scanner radioactivity surveys, soil-gas survey, 
surficial soil sampling, vertical soil profrles, tank and pipeline inspections, and surface- 
water and sediment sampling; 
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e Stage 3 - Additional surficial materials sampling (soil, asphalt, and concrete) to further 
characterize nature and extent of contaminants determined during in Stages 1 and 2, soil 
borings and BAT@ or equivalent sampling; 

e Stage 4 - Additional soil borings and BAT@ or equivalent sampling, leachability testing, 

Stage 5 - Groundwater monitoring well installation (as warranted). 

soil tensiometer nest installation and piezometer installation; and 

e 

Analytical Level I and Level 11 field screening will assess both radiochemical and organic 

chemical contamination during stage one of the FSP. Radiological surveys using a High Purity 
Germanium detector (HPGe) will be conducted to identify areas of radiochemical contamination 

that may require further investigation. Field methods for use of the HPGe are presently being 

finalized and a standard operating procedure will be incorporated in the Environmental 

Management Radiological Guidelines Manual (EG&G, 1991e). Soil-gas surveys utilizing a 
portable GC will be used to identify areas of organic chemical contamination and to direct further 

m 
sampling efforts. Data collection procedures will be those specified! in Environmental 

Management Division Manual 5-21000, Volume III, Geotechnical (EG&G, 1992d). 

Photoionization detectors will be employed for health and safety purposes. 

5.1.3 Step 3 - Design Data Collection Program 

Step three of the DQO process compiles the vari us elements of Steps 1 and 2 into a cohesive 

data collection program for the OU8 RFI/RI. To this end, a Field Sampling Plan and Quality 

Assurance/Quality Control Plan have been developed and are included as Sections 6.0 and 10.0, 

respectively, of this Work Plan. 
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Table 5.2 

IHSS Number 

118.1 

118.2 

123.1 

135 

137 

138 

139.1 

POTENTIAL CONTAMINANTS PRESENT IN OUS 

Potential Contaminants Present 

carbon tetrachloride 

carbon tetrachloride, petroleum distillates, benzene, dichloromethane paint 
thinner, l,l,l-TCA, MEK 
uranium, solvents, oils, beryllium, nitric acid, hydrochloric acid, fluoride 

chromate, phosphate, tritium 

chromate, phosphate 

chromium, gross alpha, phosphate 

sodium hydroxide, potassium hydroxide 

144 

150.1 

150.2 

150.3 

11 139.2 I hydrofluoric acid, nitric acid 

unspecified volatile organics, semi-volatile organics, metals, radionuclides 

unspecified radionuclides, americium, plutonium, nitric acid, organic 
chemicals 

plutonium 

plutonium, other unspecified radionuclides, metals, organic chemicals 

150.4 process waste water containing unspecified radionuclides, metals, 
unspecified volatile organic compounds 

11 150.6 I waste oil, unspecified radionuclides 
I 

150.8 waste oil, unspecified radionuclides 

15 1 No. 2 Diesel oil, unspecified organic compounds 
I 

11 150.7 [ plutonium 
I 

163.1 

163.2 

172 

173 

unspecified radionuclides, unspecified organics, inorganics, nitric acid 

americium, plutonium 

plutonium, hydraulic oil, carbon tetrachloride 

plutonium, uranium, beryllium, acetone, solvents 
184 

188 

unspecified radionuclides 

nitric acid, hydrochloric acid, unspecified heavy metals 
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Table 5.3 

ANALYTICAL PARAMETER AND DETECTIOWQUANTITATION LIMITS 
FOR SAMPLING ACTIVITIES AT OU8 

TARGET COMPOUND LIST VOLATILES 
water Limits soil Limits 

( U g n )  (ug/Kg) 
Chloromethane 10 10 
Bromometbane 10 10 
Vinyl Chloride 10 10 
Qlloroethane 10 10 
Methylene Chloride 5 5 
Acetone 10 10 
carbon Disullide 5 5 
1 ,  1-Dichloroetbene 5 5 
1,l-Dichl-thane 5 5 
1,2-Dichloroethene (total) 5 5 
Chlmfom 5 5 
1,2-Dichloroethaae 1 5 
2-Butanoae a 1,l.l -Trichl- - 
carbon Tetrachloride 
Viyl  Acetate 
Bromodic -thane 
1,2-Dichl-e 
cis-1,3-Dichl-e 
Trichloroethene 
Dibromochlammethane 
1,1,2-Tric-e 
Benzene 
trans- 1,2-Dichl-e 
Bromoform 
4-Methyl-2-ptanone 
2-Hexanone 
Tetracholoroethene 
Toluene 
1,1,2,2-Tetrachloroerbane 

10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
5 
5 

10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
5 
5 

Detection limits are identified in the QAF'jP. 
EPA Contract Laboratory Method for TCL volatiles will be used unless noted otherwise. 
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Table 5.3 - Continued 

ANALYTICAL PARAMETER AND DETECTION/QUANTITATION LIMITS 
FOR SAMPLING ACTIVITIES AT OUS 

TARGET COMPOUND LIST VOLATILES - continued 

water Limits soil Limits 
( U g n )  (Ug/Kg) 

Chlmbenz.ene 5 5 
Ethyl Benzene 5 5 
styrene 5 5 
Xyleoes (total) 5 5 

TARGET COMPOUND LIST SEMI-VOLATJLES 

water Limits soil Limits 
(UpJK2) 

phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1-3-Dichl-~ 
14Dichl- 0 BenzylAlcohol 
1-2-Dichl-e 
2-Methylphenol 
bis(2€hlmisopropyl)ether 
4-Methylphenol 
N-Nitroso-Dipropy lamine 
H e x a c h l e  
Nitrobenzene 
Isophme 
2-Nitrophenol 
54-Dimethylphenol 
Benzoic Acid 
bis(2-Chlomthoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichloro~ene 
Naphthalene 
4-chl- 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
1600 
330 
330 
330 
330 
330 
330 
330 

Detection limits are identified in the QAPjP. 
EPA Contract Laboratory Method for TCL volatiles will be used unless noted otherwise. 
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Table 5.3 - Continued 

ANALYTICAL PARAMETER AND DETECTION/QUANTITATION LIMITS 
FOR SAMPLING ACTIVITIES AT OUS 

TARGET COMPOUND LIST SEMI-VOLATILES. continued 
w%gk"" S ~ i l l / p j t S  

2-Methylraaphthaleae 10 330 
Hexachloracy clopeatadiene 10 330 
2,4,6-Tfi-henol 10 330 
2,4,5-Tfkhk~0ph01 50 1600 
2 - C h l m m e  10 330 
2-NiEroanilioe 50 1600 
Dimethylphtalate 10 330 
Acenaphthylene 10 330 
2,6-Dini-luene 10 330 
3-Nitropbenol 50 1600 
Acenaphthene 10 330 
2,4-Dinitrophend 50 1600 
4-Nitrophenol 50 1600 
D i k O f U r a n  10 330 
2.4-Dinitmoluene 10 330 db Diethylphtalate 10 330 
4-Chlorophenol Phenyl ether 10 330 
Fluorene 10 330 
4-Nitroaniliae 50 1600 
4,6-Dinitro-2-methylphenol 50 1600 
N - n i m b n y l a m i n e (  1) 10 330 
4-Bromophenyl-Phenyl ether 10 330 
Phenanthrene 10 330 

. 

Detection knits are identified in the QAPjP. 
EPA Contract Laboratory Method for TCL volatiles will be used unless noted otherwise. 
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Table 5.3 - Continued 

ANALYTICAL PARAMETER AND DETECTION/QUANTITATION LIMITS 
FOR SAMPLING ACTIVITIES AT OUS 

TARGm COMPOUND LIST SEMI-VOLATILES - continued 
sil * ‘ t s  w%&ylts ?U& 

Anthracene 10 330 
Di-n-butylphtalate 10 330 
Floumthene 10 330 
pyreoe 10 330 
Butyl Benzlyphtbalate 10 330 
3,3’-Dichlorobenzidine 20 660 
BenzdaMhmcene 10 330 
chrysene 10 330 
bis-(2-ethylhexyl)phthalate 10 330 
Di-n-octyl Phthalate 10 330 
BenzoCb)flouranthene 10 330 
B e n Z O ( k ) f l O ~ t h e U e  10 330 
BemMpyreoe 10 330 
Indeno(1acd)Pyrene 10 330 
Dibenz(a,h)anthmme 10 330 0 Benzo(g,h,i)perylene 10 330 

Detection limits are identified in the QAPjP. 
EPA Contract Laboratory Method for TCL volatiles will be used unless noted otherwise. 
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Table 5.3 - Continued 

ANALYTICAL PARAMETER AND DETECTION/QUANTITATION LIMITS 
FOR SAMPLING ACTIVITIES AT OUS 

TARGET ANALYTE LIST METALS 

Antimony 
Arsenic 
BariUm 
Bgrllium 
cadmium 
Calcium 
chfomium 
cobalt 

copper 
cyanide 
Iron 
Lead 
uagnesium 0 Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
mum 
VanadiUm 
zinc 
Lithium 

60 
10 

200 
5 
5 

5000 
10 
50 
25 
5 

100 
3 

5000 
15 
.2 
40 
m 

5 
10 
10 
10 
50 
20 
100 

12 
2 
40 
1 
1 

2000 
2 
10 
5 
10 
20 
1 

2Ooo 
3 
.2 
8 

2Ooo 
1 
2 
2 
2 
10 
4 
20 

Detection limits are identified in the QWP. 
EPA Contract Laboratory Method for TCL volatiles will be used unless noted otherwise. 
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Table 5.3 - Continued 

ANALYTICAL PARAMETER AND DETECTION/QUANTITATION LIMITS 
FOR SAMPLING ACTIVITIES AT OUS 

SOIL GAS SAMPLES 

parameter 

Acetone 
Beazene 
carbon disulfide 
carbon tetrachloride 
chloroform 
Dichlorcunethane 
Ethylbenzene 
Methylene chloride 
PCE 
TCE 
Toluene 
Xylenes (total) 
1,l-IXA 
l,l,l-TCA 
1,2-DCA 
2-Butawne 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Note: Detection limits are a function of the detector type and injection volume. Thus, the 
detection limit may vary. Target detection limits wiU be at or below the listed values. 
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6.0 FIELD SAMPLING PLAN 

The purpose of this section of the work plan is to provide a field sampling plan (FSP) that will 

generate sufficient data to satisfy the RFI/RI objectives outlined in Section 5.0. Section 6.1 

presents RFI/RI objectives. Section 6.2 summarizes the rationale for the sampling and analysis 

and other data collection activities. Section 6.3 discusses the standard operating procedures to 

be used for field activities. Section 6.4 describes field sampling methods and staged activities 

and Section 6.5 describes the sampling location and frequency. Descriptions of the air sampling 

program (Section 6.6), the Phase I RFYRI report (Section 6.7), sample collection and analysis 

(Section 6.8), data management and procedures (Section 6.9), and quality assurancdquality 

control procedures and addendum (Section 6.10) complete the FSP for OU8. 0 
6.1 PHASE I RFVRI OBJECTIVE 

This FSP provides the rationale and methodology for performing the Phase I RFI/RI at IHSSs 

located within OU8 at the RFP. The RFVRI will address 24 separate IHSSs which have been 

identified as potential or confirmed contaminant sources in the IAG. 

The general objectives of the Phase I RFVRI are to characterize the nature and extent of 
contamination, to provide the data needed to support a risk assessment, and to aid in the selection 

of remedial alternatives. Specific objectives of the OU8 RFI/RI are to: 

0 C o n f i i  or refute historical information and to accurately locate and describe 
release mechanisms and contaminants at each of the MSSs; 

0 Define the nature of contamination at each of the IHSSs; 
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Define the lateral and vertical extent of contamination at each MSS; 

Supplement and refine the existing body of knowledge regarding the 
environmental characteristics of the IHSSs including transport mechanisms; 

0 Evaluate potential risks posed to the public health and the environment; and 

Develop sufficient data regarding the conditions at the MSSs and nature and 
extent of contaminants present to enable evaluation and selection of remedial 
alternatives and provide information on the nature, extent, and level of 
contamination present at each IHSS to support development and evaluation of 
cleanup options and technologies in a Feasibility StudyKorrective Measures Study 
(FSKMS). 

This FSP was developed primarily based on the history of releases and process knowledge, and 

developed with the data quality objectives @QOs) set forth in this Work Plan, and will be 

capable of providing quality data that are compatible with other RFP investigations using the 

@ same standard methods specified in this Work Plan. 

6.2 SAMPLING RATIONALE 

The design of a FSP for determining nature and extent of contamination requires an 

understanding of both the physical characteristics of the IHSSs and the nature of potential sources 

of Contamination. OU8 consists of 24 separate IHSSs. The nature of contamination at most of 

the OU8 sites is not specifically known. No data have been previously collected at OU8 MSSs. 

Historical information presented in the Historical Release Report (HRR)(DOE, 1992a) provides 

general indications of the types of compounds that may be anticipated at the sites. In all cases, 
there is no documentation of the HRR which details the fate of any constituents released to the 

environment. Soils contamination could have resulted from historical spills, releases to the air, 

storage of material, or ponding of liquids at most of these sites. Asphalt paving, concrete, or soil 

regrading has occurred after many of the historically reported incidents, removing visible 

evidence of spills or possible releases. 

0 
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Given the variable nature of the sites and their relatively brief histories, sampling programs have 

to be designed to be IHSS-specific. In general, the multi-task sampling approach described 

below will be used for determining the potential source locations and extent of contamination. 

The tasks are designed to provide data to refine subsequent tasks and include the following in 

order of occurrence: 

0 radiation survey of surface and shallow subsurface soils and asphalt including 
vertical profile soil sampling; 

0 surficial soil sampling for radionuclides and nonradionuclides; 

0 chemical contamination screening of soil-gas, subsurface soils, and groundwater; 

0 determination of the groundwater hydraulic gradient using piezometers; 

0 installation of soil borings based on earlier surveys; 

0 vadose zone monitoring and collection of appropriate geotechnical and 
geochemical data to determine physical .and chemical characteristics of 
contaminated media: and 

0 installation of groundwater monitoring wells to assess the nature and extent of 
groundwater contamination based on earlier studies. 

This approach has been developed to allow for a systematic investigation of potentially 

contaminated media at each IHSS and at OU8 as a whole. In the event that the radiation survey, 

surficial soil and sediment sampling, and soil-gas indicates that no Contamination is present at 

a sampling location, then soil borings and monitor wells may not be installed. Conversely, if 

contamination is detected during the performance of any of the tasks listed above, additional tasks 

will be conducted until the extent of contamination has been fully characterized. 

Environmental samples will be collected to achieve the data objectives (Section 5.0) stated in this 

Work Plan. Sampling activities will be staged, allowing the initial stages to provide information 

that can be used to direct and refine the methods used in subsequent stages. At critical points 

in the Phase I RFI/RI investigation, a technical memoranda will be prepared to summarize and @ 
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present the interpretation of the information that was collected previously. Based upon an 

evaluation of the acquired data, the technical memoranda will outline approaches for continued 

investigations. Where warranted, the memoranda will recommend changes in the investigation 

scope, variance in subsequent staged investigations, and will include any rationale and changes 

to the FSP regarding sample frequency, location, procedures and methodology, and analysis 

parameters. TMs will also provide FSPs for Stages 3 through 5. 

The rationale used to select the analytes of concern specified in Section 5 of this Work Plan took 

into account the following considerations: 

The operating history of the IHSS suggests that there is a strong probability that 
the contaminant was released into the environment; 

The physical and chemical properties of the contaminant suggest that it is 
persistent once it has been released into the environment; 

The principal analytes of concern at each IHSS are identified in Attachment 2, 
Table 5 and Attachment 4 of the IAG (Appendix A), Section 2.4 and are discussed 
in the HRR (DOE, 1992a and 1992b) including recent updates completed by Doty 
and Associates (Appendix B); 

0 RFEDS analytical data that are applicable to OU8 indicate the presence of the 
contaminant in quantities above the maximum background concentration for FGP. 

Coordination of field sampling activities between contiguous Operable Units will be done to 

conserve resources and minimize field mobilization costs. Such coordination will permit efficient 

and thorough evaluation of current conditions and the nature and extent of contamination for each 

IHSS in OU8. 
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6.2.1 Surficial Soil and Other Materials 

The rationale for surficial soils sampling is based on a lack of data which would indicate whether 

contamination of the soils and surficial materials (e.g. asphaltkoncrete) from particular IHSSs 

has occurred, and/or would indicate the nature and extent of said contamination. 

Within OU8 there are several MSSs in which contamination of the surficial materials may have 

occurred. This assumption is based on the volume of the release, response to said release and 

the chemical character of the contaminant, including the potential for buffering or the likelihood 

that the contaminant would still be present in significant amounts. Insufficient data due to the 

lack of validation of the current data and/or absence of analyses does not allow an adequate 

characterization of the individual IHSSs. In addition, variable geologic conditions and physical 

barriers (e.g. pavement over an MSS that post-dates the releases) exist at OU8 within the 

surficial materials and shallow bedrock which may complicate the expected flow paths of 

potential contaminants. 

@ 

Surficial materials sampling can establish the presence, nature, and extent of contaminants. It 

that in most cases surficial materials sampling will also be able to determine the source 

in some areas with overlapping source areas. Additional data regarding the 

and physical characterization of the surficial materials at OU8 is needed, and a 
towards this goal will be accomplished by implementing the surface soil 

set forth in this section. This goal will also be accomplished by investigating 

for radionuclide contamination using a sodium-iodide scintillation probe, HPGe 

soil profiles; and collecting surficial soil samples for analyses of TAL 
organic compounds (SVOCs) and other contaminants that may have been 
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6.2.2 Surface Water and Sediment 

The 

uncovered 

incident 

the IHSSs. 

stream 

sedimeqts. 

that 

IHSSs 

site-wi 

from e to isolate 
program 

the buildings within the OU8 boundary have perimeter footing underdrains. 

that groundwater in the vicinity of these underdrains is being collected and discharged 

sewer (or sanitary sewer) systems and then being discharged into the open 

Identification of the underdrains and the location of the surface discharge points 

determine the interaction between the groundwater and surface water within OU8. 

It is 

c0:itaminants released to the environment from the MSSs were often spilled or placed onto 

ground or on parking lot surfaces which would allow infiltration and run-off of 

precipitation and the transport of the constituents into the drainageways downstream of 

Also, water-transport of contaminated soils or other surface materials into ditches and 

courses is expected to result in the occurrence and deposition of contaminated stream 

The location of the existing surface water and sediment monitoring sites are in areas 

collect run-off from large land areas of varied uses and development including numerous 

and other operable units within the RFP. Information continues to be collected by existing 

ie surface-water and sediment collection programs at Rocky Flats. Analytical information 

tkese programs will be continually updated for OU8, and if additional sampling is identifed 

run-off from individual contamination sources, then close coordination with these 

will be performed to reduce redundant sampling efforts. 

d approach to surface-water and sediment monitoring is recommended within this section. 

would analyze existing data, collect additional data where needed, and analyze that 

further decisions regarding the continuation of field sampling. 

Work Rsn 
6-6 

Final 
Decemba 1. 1992 



ENVIRONMENTAL RESTORATION PROGRAM Manual: 21 100-WP-OU8.01 
Phase I RFI/RI Work Plan Section No.: 6.0, Rev. 2 
for Operable Unit No. 8 Page: 7 of 68 
700 Area Effective Date: December 1 ,  1992 

6.2.3 Vadose Zone 

Existing groundwater data for the wells in the vicinity of OU8 MSSs are described on an IHSS- 

specific basis in Section 2.4. None of the existing wells were installed for the purpose of 

monitoring the vadose zone. Therefore, information on conditions in the vadose zone in the 

vicinity of the MSSs is lacking and indications of contamination are limited to analysis of 

borehole samples (soil and groundwater) collected during drilling operations. Other methods to 

investigate the vadose zone during the implementation of the work plan would include soil-gas 

surveys, installation of soil tensiometer nests, and installation of additional soil borings. Soil 

samples collected during soil boring drilling will be collected to obtain geochemical and 

geophysical data and run to leachability tests on. The soil borings would also be used to collect 

groundwater samples via a BAT, sampler or equivalent (see the following section). A Field 

Sampling Plan for vadose zone work would be provided in the appropriate technical memoranda, 

if required, based on results collected to date. 
0 

6.2.4 Groundwater 

Within OU8 there are several IHSSs in which contamination of the groundwater may have 

occurred. This is based on the volume of the release, suspected pathway, and the chemical 

character of the contaminant, including the potential for dilution or the likelihood that the 

contaminant would still be present in significant amounts. Insufficient data due to the absence 

of downgradient groundwater monitoring wells do not permit an adequate characterization for 

delineation of the nature and extent of contamination at individual IHSSs. In addition, variable 

geological structural conditions exist at OU8 within suficial materials and shallow bedrock which 

may complicate the expected flow paths of potential contaminants, especially the presence of 

footings drains and outcropping and subcropping Arapahoe sandstones. The presence of surface 

drainages and footing drains in the vicinity and under various MSSs could act as a pathway for 
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contaminants to leave the groundwater system through infrltration along the walls of stream 

valleys and former excavations. 

Groundwater sampling will establish the presence or absence, and to some degree the extent of 

a contaminant. However, it may have limited use in establishing sources, especially in an area 

with overlapping MSSs, unless the hydrogeological conditions are well understood or are 

adequately represented in a conceptual model. Additional data regarding the geochemical and 

physical characterization of the groundwater system at OU8 is needed and a preliminary step 

towards this goal can be accomplished by implementing the sampling plan for groundwater as 

described in Section 6.4. 

The rationale for groundwater sampling, utilizing a BAT, sampler or equivalent in soil borings 

drilled into the saturated zone, is based on a lack of groundwater monitoring well data which 

would indicate whether contamination of the groundwater exists or is sourced at a particular 

IHSS. The BAT, samples will provide a preliminary assessment of the hydrochemistry and may 

point to the need for additional groundwater investigation (i.e., installation of monitoring wells). 

To provide supplemental information concerning hydraulic gradient and the subsurface flow 

regime, piezometers would also be installed. 

@ 

6.2.5 Rationale for Specifying and Collecting Additional Air Quality Data 

Whether defining baseline conditions or monitoring field operations, monitoring is the primary 

approach used to characterize and verify area air emissions. Air monitoring technologies can be 

organized into the following four generic categories: 

1. Direct Emissions Measurement - This method is preferred for investigating an 

area’s volatile soil gases. Area emissions measurement generally involves 

isolating a small section of soil surface with an airtight enclosure and measuring 
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the concentration of vapor resulting in the headspace. Alternatively, soil-gas 

plume boundaries and concentrations can be quickly defmed by inserting an 

extraction probe into site soils and analyzing collected soil gases. These 

concentration measurements can be used to calculate an emission flux, which can 

then be related to an emissions rate for the area source. Although neither method 

considers local meteorological influences other than at the time of sampling, the 

acquired data can be used to develop estimates of volatile organic emissions to air. 

Neither technique allows evaluation of particulate emissions to air. 

2. Indirect Emission Measurement - This method involves measuring the atmospheric 

concentration of the emitted species (volatile and/or particulate matter) and 

equating this data to an estimated emission rate. All techniques involve clusters 

of ambient air samplers positioned close to the emission source. Precise 

monitoring schemes require individual monitors be placed in a vertical array at 

each monitoring station. Screening measurements can be made upwind, 

downwind, and/or directly above the site using real-time instruments. Downwind 

measurements can be corrected for instrument bias and upwind interferences. 

False negatives may occur if species concentrations are below instrument 

minimum detection levels. These methods are appropriate for assessment of 

airborne total suspended particulate/respiratory particulate concentrations. 

3. Air MonitoringNodeling - With this method of monitoring, technologies that 

measure ambient air concentration are combined with air dispersion algorithms to 

calculate the area source emission rate. These models usually provide air 

concentration information at a distance further downwind than indirect 

measurement data, and they do not distinguish between multiple units within a 

combined site. 
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4. Predictive Emissions Models - With this method, emission rates for a wide variety 

of waste types can be predicted provided fairly detailed information is available 

for model input. Assumptions concerning the theoretical and empirical 

relationships of individual contaminant mobility are applied to known site-specific 

factors to derive estimates of individual contaminant emissions rates. These rates 

are then added to determine the overall emission rate from the site. 

Information currently available for OU8 does not support an air pathway assessment for IHSS 
at OU8. These limited data preclude the application of predictive emissions models in estimating 

individual site emissions rates. Similarly, dispersion modeling methodologies do not lend 

themselves to IHSS air pathway analysis. However, the existing Radioactive Ambient Air 

Monitoring Program (RAAMP) monitoring can continue to be used in the acquisition of airborne 

particulate information on multiple FWP units, including OU8 IHSSs. @ 

Data from existing high-volume samplers will be evaluated for application at OU8 because they 

provide a high particulate loading on the filters. Heavily-loaded filters provide greater 

deductibility than lightly-loaded filters. Filters in the low-volume total suspended particulate 

samplers are often so lightly loaded that concentrations of many radionuclides fall below 

detection limits. The high-volume samplers collect almost twice as large a volume of air in 24 

hours (2448 m3). The high-volume filters, therefore, should have more contaminant mass and 

better deductibility than the low-volume filters. Additionally, EPA guidelines specify that total 

suspended particulate should be sampled with a high-volume sampler @PA, 1985) for analysis 

of inorganic compounds. 
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6.3 INTEGRATION WITH RFP STANDARD OPERATING PROCEDURES 

EG&G Rocky Flats Plant Environmental Management has established SOPs for the performance 

of a wide variety of RFI/RI related tasks. To ensure quality and uniformity in the execution of 

the OU8 Work Plan, the Work Plan specifies SOPs that are to be employed for each sampling 

task. Table 6.1 summarizes SOPs to be used during Stages 2 and 3 of the FSP, and Table 10.1 

summarizes all SOPs to be followed. Each MSS may have unique conditions that require 

modification of an SOP; modifications will be requested by a Document Change Notice (DCN) 
and when possible will be included in the appropriate Technical Memorandum (TM). Those 

activities that generate appreciable quantities of particulate will be conducted in accordance with 

the Rocky Hats Plan for Prevention of Contaminant Dispersion (PPCD). 

6.4 SAMPLING METHODS AND STAGED Ac3"KIES 

The primary goal of the OU8 Phase I FSP is to collect the data necessary to fulfill the Phase I 

Work Plan objectives outlined in Section 5.0 (DQO's) and Section 6.1. 

The FSP is DQO based. This document spells out in detail the minimum Phase I sampling and 

field work requirements for each of the OU8 IHSSs. These requirements were based upon 

available information about the IHSSs at the time the IAG was finalized. In the course of 

researching this Work Plan, additional data have become available (Appendix B) which warrant 

modifying the scope and/or method of field investigation for a number of OU8 IHSSs. The field 

work proposed in this FSP for any particular MSS may therefore vary from that stipulated in the 

IAG. 

It is recognized that the FSP must remain flexible in order to accommodate RFP operations and 

security requirements, utilities, interferences, and similar variables. Subsequent stages of the FSP 

must also allow for adjustment to the data obtained in earlier stages; for instance, final borehole a 
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locations cannot reasonably be selected before the results of field screening surveys are 

interpreted. 

All FSP work will be conducted based on the Stage 1 activities and Stage 2 field screening 

results, statistical analysis of those results (as presented in Section 5.0), DQOs, and EG&G Rocky 

Flats Plant SOPs. These documents provide specifications for sample collection, handling, and 

analytical protocol. The SOPs and Health and Safety (H&S) guidance documents will be of 

particular importance in implementing the Phase I RFI/RI activities. 

Appropriate field sampling and decontamination procedures for the OU8 RFI/RI field 

investigation will be in accordance with the most recent version of the RFF Environmental 

Management Division Operating Procedures (EMD SOPs) (EG&G, 1991m) dated March 1,1992. 

Appropriate EMD SOPs are referenced in the following sections. The EMD SOPs are 

supplemented by EPA procedures (EPA, 1989b) and American Society of Testing Materials 

(ASTM) standard (ASTM, 1991). EMD SOPs are currently in development for some of the 

procedures within this plan. 

The following subsections describe the sampling techniques that will be used during 

implementation of the FSP. Any one or all of the following sampling techniques, where 

appropriate, will be continued to the edge of any possible contamination anomaly, or until 

another IHSS boundary is encountered. 

6.4.1 Stage 1 Activities 

Stage 1 will address the logistics of FSP implementation prior to the commencement of field 

work. Detailed coordination with several RFP departments will be necessary. A Health and 

Safety Plan will be prepared with input from RFP health and safety personnel and from the 

EG&G Radiological Engineering Group. Because most of the OU8 MSSs are within sensitive 0 
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areas, coordination with RFP security will be of particular importance. Facility operations 

personnel will be apprised of planned activities and schedules so that interference with RFP 
operations is minimized. Drilling permits, RFP excavations permits, and other required permits 

will be obtained. Qualified drilling, excavation, and other necessary subcontractors will be used. 

Additionally, dynamic documents such as the HRR, that may have changed subsequent to the 

release of this document, or other documents providing updated data on OU8 that may be 

published after this document, will need to be reviewed prior to the implementation of this Work 

Plan. A site visit and/or personnel interviews may be necessary to acquire information pertaining 

to the current state of some individual MSSs (e.g., the existence andor location of an 

underground storage tank, etc.). Also, evaluation of the site-wide air monitoring program will 

be done to determine location and frequency of air monitoring sites. 

6.4.1.1 Underdrains 
e 

It is anticipated that groundwater is being collected and transported in underdrain systems located 

around the perimeter of foundation footings of some buildings. An analysis of this situation will 

require additional information regarding the existence of perimeter footing underdrains. It is 

unknown if each building within OU8 actually has a perimeter footing underdrain system in 

place, whether it is connected with other drains, what its constructed depth is, and where the 

discharge point is located. Available plant plans will be reviewed for design and construction 

information. Following review of as-built drawings, a site walk of the facilities and buildings 

in OU8 will be conducted in an attempt to locate and determine the extent of the drains and 

determine optimum sampling locations. 
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6.4.1.2 Sanitary and Storm Sewer Systems 

Another entry point for groundwater contaminants into the sanitary (ASI, 1991c) and storm sewer 

systems (ASI, 1991a) is via infiltration through joints, cracks, and other types of breaks in the 

closed conduit. In previous studies, infiltration and exfiltration of the storm and sanitary sewer 

systems were analyzed using mass-balance techniques (ASI, 1991a and 1991~). This information 

will be reviewed to determine which segments of pipe for OU8 are likely to have additional 

water entering from the groundwater table. In conjunction with preparation of this Work Plan 

the currently known information regarding the presence or suspected location of footing drains 

was summarized by Doty and Associates (Appendix E). This information was taken into 

consideration in developing the sampling program outlined below. 

@ 
6.4.1.3 Surface-water and Sediment Sampling 

Surface-water and sediment sampling may be required within the storm sewer and/or sanitary 

sewer systems in order to reliably isolate a given IHSS as the source of contaminants. This will 

require knowledge of the existence of perimeter footing underdrains and the location of the 

connection into sanitary or storm sewer systems or daylight points into drainageways. 

A copy of the plant utility plans showing the horizonal location of storrdsanitary sewer systems 

will then be updated to show the locations of each accessible manhole and the location of each 

known underdrain connection. This plan will be used to determine locations for supplemental 

surface-water and sediment sampling. 

6.4.1.4 Technical Memorandum 1 

TM 1 will be prepared at the completion of Stage 1 activities. This memorandum will present 

the results of preliminary reviews, site visits, and investigations such as camera inspections of ab 
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pipes. TM 1 will also discuss any difficulties that the subcontractors may have run into during 

Stage 1 work, such as coordination with RFP security, etc. TM 1 will incorporate the findings 

and recommendations based on the reviews performed during Stage 1 activities. This information 

will be processed and analyzed in an effort to identify expected contaminants from known MSSs 

located upstream and to determine the source and areal extent of each contaminant. Based on 

the results of this data interpretation, a decision will be made regarding the need for and 

recommended locations of additional sampling sites. The TM will include locations, frequency, 

procedures, and methods and analysis parameters to supplement this FSP and outline efforts for 

Stage 2 sampling. Further sampling in subsequent stages will be performed to provide a full, 

complete, and adequate RFI/RI investigation. 

6.4.2 Stage 2 Investigations 

The purpose for Stage 2 surface sampling is to determine the presence of contamination and to e 
support a variability analysis for Stage 3 sampling. Currently available historical information and 

previous sampling data indicate that the possible contaminants at the OU8 MSSs include all or 

some combination of radionuclides, volatile organic compounds (VOCs), semi-volatile organic 

compounds (SVOCs), and inorganic contaminants including metals, cations and anions. 

Radionuclides, VOCs, and metals can be detected and hot spots mapped in the field using real- 

time screening methods. These screening methods can be used to direct subsequent surface and 

subsurface sampling programs required to characterize the nature and extent of contamination. 

Because the SVOCs and some of the inorganic compounds are not as easily detected through 

screening methods, surface and subsurface soil sampling may be the only practical method for 

determining the nature and extent of contamination. In addition, radionuclide and metal 

screening methods will only detect surface contaminants, therefore, subsequent subsurface 

sampling may be required to fully determine nature and extent of contamination. 
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Stage 2 sampling will include conducting a number of screening-level activities to assess the 

presence of the contaminants of concern at each IHSS. Additionally, tank and pipeline 

inspections will be performed as part of the Stage 2 investigation. 

6.4.2.1 Radiation Surveys 

The initial task will consist of a surface and shallow subsurface media survey to first determine 

if significant radiological contamination exists compared to background, and then to provide 

preliminary definition of the extent of contamination. The proposed radiation survey techniques 

will provide real time results, will identify general areas of primary concern, and will allow 

subsequent field sampling tasks to be efficiently focused. Radiation survey techniques will 

include high purity germanium (HPGe) radiation surveys supplemented with gamma activity 

measurements using a sodium iodide (NaI) scintillation detector. The purpose of the NaI probe 

is to provide spatial resolution of surficial radioactivity detected with the HPGe. Surface samples 

of concrete or asphalt, and vertical depth profile soil samples will also be collected to support 

HPGe surveys as described in this section. 

Radiation surveys will be conducted to document the character of surficial radionuclide 

contamination. HPGe radiation surveys conducted at OU8 MSSs will be set up on a grid that 

provides total areal coverage, plus overlap. The HPGe gamma ray detector will be used which 

is capable of high resolution gamma ray spectroscopy enabling the identification and 

quantification of gamma-emitting radionuclides. The HPGe results will be supplemented with 

gamma activity measurements using a NaI probe, one of the best scintillators for detecting 

gamma photons. 

The HPGe detector is mounted either on a tripod or vehicle and placed a set distance above the 

ground surface to measure gamma rays which originate from surface media. The detector height 

on the vehicle-mounted system can be varied to accommodate site specific conditions and more 0 
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activity of the paveme%, 

provide greater areal 

instruments and 

relative comparisons 

individual radionuclide 

EG&G currently has 

detector. The 

approximately 45 feet 

SOP GT.30 Insitu 

with a 60 meter, or 0 

narrowly focus the field of view. The detector system integrates gamma radionuclide activity 

over the detector's "field of view", a volume defined by which 90 percent of those gammas 

originating in the surface media are measured. As with most screening radiation detectors and 

measuring instruments, it is assumed that radionuclide distribution is relatively homogeneous over 

the field of view, and that the distribution varies only with depth. It is recognized that the 

assumption of homogeneity is probably not valid, however, the physics of all probes used to 

screen a surface for radionuclides requires this assumption. Supplemental gamma activity 

measurements will therefore be taken with the NaI probe to better define anomalous areas within 

the HPGe field of view. In addition, surficial material samples and depth profile samples will 

be collected to further define the HPGe results. HPGe results are typically reported as 

concentration per unit mass, picocuries per gram (pCi/g). 

rather than the underlying soil. The capabilities of the HPGe detector 

coverage and higher quality results than G-M shielded and FIDLER 

panake-type detectors outlined in the IAG. FIDLER instruments provide 

of radioactivity at discrete survey points whereas HPGe detectors provide 

concentrations over the entire area surveyed. 

in-house capability to conduct HPGe field surveys using a tripod-mounted 

tripod-mounted detector has an approximate field of view of 14 meters, or 

(ft). The use of the tripod-mounted detector will be in accordance with 
Characterization for Radionuclides. Vehicle-mounted HPGe instrumentation 

approximately 195 ft, field of view is anticipated to be available for field use 

Gamma rays originating in the soil or surface media (typically asphalt pavement or concrete) are 

attenuated such that the number reaching the detector decreases exponentially with depth. The 

attenuation of the gamma rays is a function of the elemental composition of the soil or medium 

measured. The more dense the soils or surface media, the more gamma attenuation that will 

occur. Where soils are covered by asphalt or concrete, HPGe measurements will reflect the 
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in late fall 1991. The vehicle-mounted HPGe is six to eight times more sensitive than the tripod- 

mounted unit because it is equipped with more crystals and therefore is the preferred detector for 

site use provided the MSS is large enough. Identical results of the same quality but at differing 

sensitivities are obtained from the tripod-mounted and the vehicle-mounted systems. This allows 

for direct correlation of the results from the two systems. The large grid spacing proposed for 

some OU8 MSSs will be reduced if interferences from buildings require a more focused field 

of view, or replaced with a tripod-mounted detector, in the event that the vehicle-mounted HPGe 

either is not available or not effective for the field investigation. The SOP for vehicle-mounted 

HPGe field screening is currently under development. As a contingency, G-M shielded and 

FIDLER instruments and pancake type alpha detectors will be used at each OU8 MSS where 

HPGe is currently proposed if the SOPS are not yet approved prior to OU8 field work, or if site 

conditions introduce other difficulties. 

Vertical depth profile samples will be collected at a subset of the exposed soil HPGe survey 
0 

locations to determine the vertical extent of radionuclide contamination. Vertical depth profile 

samples will be collected at 0 to 2,2 to 4, and 4 to 6-inch vertical depths at locations determined 

after the survey results are evaluated. This information is only required in exposed soil or gravel 

sites to determine the vertical distribution of gamma-emitting radionuclides contributing to the 

HPGe survey readings. Vertical depth profile samples are not proposed under concrete or asphalt 

because these dense surfacing materials attenuate gamma rays and no correlation can be made 

between surface HPGe measurements and vertical distributions in underlying soils. The vertical 

depth profile samples will be measured on site for radionuclide concentration using a laboratory 

HPGe. 

Surficial soil and vertical depth profiie sampling at the gridded locations using the field HPGe 

will be supplemented by analysis of additional suficial soil samples, if necessary, and concrete 

or asphalt samples using a laboratory HPGe. Additional surficial soil samples may be collected 

at nongrid locations to allow correlation of remote and direct HPGe measurements and to 0 
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quantify anomalous readings from the NaI probe. Surficial soil sampling techniques are 

described in Section 6.4.2.3. Surficial soil samples and concrete or asphalt samples will be stored 

in containers for 30 days to allow radon gas to equilibrate with parent radionuclides present in 

the material matrix. After 30 days, an on-site laboratory HPGe will be used to detect 

concentrations of gamma-emitting radionuclides in the samples. These data will be used to guide 

further investigation of anomalous radioactive areas. All samples analyzed using the laboratory 

HPGe will be retained until the results of the analyses have been evaluated. Duplicate soil 

samples will be collected at a subset of sample locations and analyzed in a radiochemistry 

laboratory to determine the concentration of non-gamma emitting radionuclides and to confirm 

the HPGe detector measurements. 

The 30-day lag time for HPGe analysis is not real time, per se, but is more advantageous than 

the six to nine month turn-around time currently experienced for laboratory radionuclide analysis. 

The availability of a laboratory HPGe, however, is key to implementation of this plan. An SOP 

for laboratory HPGe field screening is currently under development, and the laboratory HPGe is 

scheduled to be available by Spring 1993. In the event a laboratory HPGe is not available by 

the time OU8 field work commences, samples will be sent to a radiochemistry laboratory for 

analysis. 

Radiation Survey Procedure 

Radiation surveys will be coniicted with a HPGe gamma ray detector developed for high 

resolution spectroscopy. The HPGe has a broad energy range, exhibits high resolution, excellent 

gain stability, moderate area averaging, and the ability to identify and quantify all  gamma 

emitting radionuclides. Radiation survey locations are MSS specific and are discussed in Section 

6.5. Vehicle-mounted HPGe detector surveys will be conducted on a 150-ft grid at OUS IHSSs 

that are large enough. The HPGe detector provides radionuclide concentrations in soil in 

picoCuries per gram (PcUg) of gamma-emitting radionuclides including, but not limited to, 
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potassium-40, radium-226, th 

and uranium-233, -234,-235, 

and x-rays are also emitted. 

detected with high 

cesium- 137, americium-241, plutonium-239, -240, -241, 

While plutonium is primarily an alpha emitter, gamma 

emits gamma rays at very low branchings that can be 

SOP for the HPGe is presently under development 

Other equipment requirements are listed in 

such as the HPGe detector. Tritium and strontium-90 

are not detected 

and will be 

A NaI probe will be used to 

may limit HPGe 

the HPGe data at IHSSs where buildings or obstructions 

provide spatial resolution of HPGe reading. The NaI 

other detectors that include higher probability of 

from deposited energy, and a high atomic number. 

is currently under development and will be 

scintillation 

To supplement the HPGe and NaI probe surveys, vertical depth profile samples, and concrete or 

asphalt samples collected via rocedures in this section, will be surveyed with a laboratory HPGe 

detector to obtain radionucli concentrations. A SOP for laboratory HPGe field screening is 

currently in development and I will be submitted prior to any OU8 field work. 

Vertical Demh Profile Procedures 

Vertical soil depth profile will be collected at exposed soil HPGe survey locations to 

with depth distribution and aid in the interpretation of 

HPGe data. Tentative on Figures 6-5 through 6-13. The vertical profile 

sample locations will of the HPGe/NaI probe surveys. However, 

tentatively it is samples at small IHSSs and more than 

with a plug type sampler at 0 to 

correlate HPGe and NaI 

@ two samples at 
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2, 2 to 4, and 4 to 6 inch depth intervals. A SOP for this procedure will be developed and 

submitted prior to conducting OU8 field work. 

Concrete or Asphalt SamDiinq 

Concrete or asphalt samples will be collected at areas of anomalous surface activity identified 

by the HPGe and NaI probe surveys for radionuclide analysis with the laboratory HPGe. The 

location of concrete or asphalt samples will be determined after evaluation of the HPGe/NaI 

probe surveys. Samples will be collected with the aid of asphalt or concrete cutters or saws. 

Procedures for obtaining and analyzing such samples for radionuclides will be submitted in an 

SOP prior to conducting OU8 field work. 

6.4.2.2 Soil-Gas Surveys e 
VOC screening-level data collection will be done by an active real-time soil-gas survey technique 

that allows mapping of VOC anomalies as the investigators collect and analyze the vapor 

samples. Soil-gas samples will be extracted and analyzed in the field at IHSSs with suspected 

VOC contamination. Initially, soil-gas sampling points will be established on a standard grid at 

each IHSS with potential volatile organic contamination. Grid size selection is discussed in 

Section 6.5. The rig will be set up on each point, and will cut through overlying concrete or 

pavement if present. Soil-gas samples will be collected approximately five feet below ground 

surface through a 1-inch diameter stainless steel probe rod driven with a hydraulic rig mounted 

on an all terrain vehicle (ATV). In the event that the sampling probe cannot be driven due to 

physical barriers in the soil, a boring may be augured to a point just above the desired sampling 

location. At this point the sampling probe will be inserted into the soil. A vacuum will be 

applied to the sampling probe to induce air flow (soil gas) from the soil pore spaces into the 

sampling probe. A sufficient volume of soil gas will be purged through the sampling probe to e 
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ensure that a representative sample will be obtained. A sample of the soil gas will then be 

collected using a gas-tight syringe inserted through fittings at the top of the sample probe. 

Once a soil-gas sample has been collected, the sample will be analyzed using a portable field gas 

chromatograph (GC). The GC will be calibrated for the compounds of interest (Table 6.2), and 

the results will generally be available the same day the sample is collected. This methodology 

allows for modifications to the sampling program to be made as the sample results are obtained. 

In addition, once the sample has been run, the results will be analyzed to determine if other peaks 

occurred during the run. If other peaks do occur, the GC may be recalibrated to those peaks and 

the split of the original sample run within the allowable holding time to quantify those peaks. 
All sampling protocol will be in accordance with SOP GT.09, Soil-Gas SamDling and Field 

Analysis, and SOP GT. 19, Field Gas Chromatograohies. 

6.4.2.3 Surficial Soil Sampling 
0 

Surficial soil samples will be collected during Stage 2 for analysis of SVOCs, radionuclides, 

metals and anions, or other compounds of concern based on the released contaminant at each 

IHSS. Surficial soil sampling will be performed in accordance with SOP GT.08, Surface Soil 

SamDling. The purpose of the Stage 2 surficial soil sampling is to collect enough data to 

determine contaminant variability in order to design a statistically-based sampling program for 

Stage 3 sampling (as described in Section 5.0) and to determine the presence and nature of 

contamination. Surficial soil samples will be taken in the following manner: 

e In an area where the ground surface is covered with pavement or concrete, soil 
samples will be taken using the "Grab Sampling" method outlined in SOP GT.8. 
These samples will be taken from the soil substrate underlying whatever base 
materials are immediately beneath the pavement and will be located, when 
possible, in holes cut through the pavement for other screening surveys. To be 
consistent with the following Rocky Flats sampling technique, these samples will 
be collected 5 cm deep from the top of the collection zone. 
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In an area where the ground surface is unpaved (exposed soil surface) composite 
soil samples will be taken by the "Rocky Flats method" outlined in SOP GT.8 
using the 10 cm x 10 cm x 5 cm (deep) sampling jig. Each point on the sampling 
grid will be overlain with a one square-meter template. In this case, five discrete 
subsamples will be collected from each grid point and composited into a 2,500 
cm3 sample. 

Surfcial soil samples for radionuclide analysis will be analyzed onsite with the laboratory HPGe 

detector. A subset of surface samples that represent a range of radionuclide concentrations will 

initially be surveyed with the laboratory HPGe detector, then sent to an offsite laboratory for 

radionuclide analysis and HPGe verification. Nonradiological surficial soil samples will be 

submitted to an analytical laboratory for analysis. A statistically based method developed by 

Gilbert (1987) (described in Section 5.0) has been used to develop sampling grids across the 

IHSSs targeted for surface sampling. Section 6.5 describes the sampling grids determined for 

each MSS. Prospective sampling locations are shown on the individual maps provided for those 

MSSs from which surface soil samples will be collected. 
@ 

~ 

Typical RFVRI surface soil sampling SOPS call for samples to be collected by trained personnel 

with a suitable instrument (e.g., a precleaned stainless steel trowel) and placed in an 

appropriately-labeled sample container. The sample will be described according to SOP GT.l 

Logging Alluvial and Bedrock Material by field personnel. Sampling instruments will be 
completely cleaned and decontaminated between samples. Sample preservation will be achieved 

by cooling with ice. Transfer of the samples to a certified laboratory will be accomplished within 

a time frame such that the laboratory receives the samples with enough remaining time to allow 

them to perform their standard operating procedures for receiving samples and performing the 

applicable analyses without exceeding holding times. Detailed documentation of sample 

collection and chain-of-custody will be completed for each sample. All samples will be screened 

for gross radioactive contamination prior to shipment to the analytical laboratory. 
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6.4.2.4 Tank and Pipeline Inspections 

Tanks, valve vaults, and underground pipes constitute the primary contamination source in some 

of the OUS IHSSs. The physical condition of these structures, as well as the presence of residual 

product or waste materials, will bear upon site characterization and selection of remedial 

alternatives. Stage 2 activities will include inspection of above ground piping or other ancillary 

structures, pressure testing and residue sampling (where appropriate) of tanks, drain systems, and 

pipelines associated with OU8 MSSs. 

6.4.2.5 Surface-water and Sediment Sampling 

Surface-water and sediments will be sampled based on the FSP presented in TM 1. Surface- 

water sampling points should be located at outfalls of storm sewer systems and underdrain trunk 

lines, upstream of confluence points between two open drainageways, and within open 
@ 

drainageways, where applicable. The sediment samples will be collected in areas of the 

drainageways that are exhibiting signs of channel-bottom aggradation, such as wide, flat areas, 

or immediately upstream of control structures. If sediments are saturated, a core sampler with 

a core liner will be used to collect the top two inches of bed materials for analysis of volatile 

organics. Samples for nonvolatile analysis will be collected with a stainless scoop. The surface- 

water and sediment sampling efforts will proceed in accordance with SOPS SW.03, Surface Water 

Sampling, SW.04, Sediment Sampling, and FO. 13, Containerization, Preserving, Handling and 

ShippinP of Soil and Water Samples. 

6.4.2.6 Technical Memorandum 2 

TM 2 will be prepared at the completion f Stage 2 sampling. This memorandum will present 

the results of the HPGe, NaI probe, alpha scan, soil-gas surveys, vertical profile soil sampling 

results, surface soil sampling results, surface-water and sediment sampling, and the tank, valve 
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vault and pipeline inspectiodsampling program results. TM 2 will also include proposed 

sampling locations to c o n f m  both positive and negative results from the Stage 2 screening 

investigations, determine extent of contamination, and present a statistical sampling program. 

6.4.3 Stage 3 Investigations 

Stage 3 investigation will include collection of additional surficial materials samples (Le. soil, 

asphalt, concrete) to determine the extent of contamination that was detected during the Stage 

2 field efforts. This stage will also include drilling soil borings to collect soil samples for 

chemical analyses and analyses of geotechnical and geochemical properties. In the event that 

these borings reach groundwater, a BAT, sampler or equivalent may be used to collect 

groundwater samples. Stage 3 activities may also include surface-water and sediment sampling. 

6.4.3.1 Surficial Soil Sampling 
e 

Additional surface soil sampling may be performed as part of the Stage 3 investigation. If Stage 

2 sampling indicated the presence of surface contamination, surface soils may be collected 

according to the procedures described earlier, to better define the nature of contamination and 

to determine the extent of contamination. Additional surface soil sample locations and frequency 

will be presented in Th4 2. TM 2 will also provide analysis to be performed on the additional 

samples. 

6.4.3.2 Soil Borings and BAT, or Equivalent Sampling 

Using results of the screening and sampling activities described above, a soil boring and 

groundwater sampling program will be conducted to investigate and quantify the extent of 
contamination at potentially anomalous areas. The primary objective of soil borings is to collect 

soil samples for laboratory analysis to determine the nature and extent of subsurface 0 
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contamination and to confm the Stage 2 results. Also, soil samples will be collected for 

analyses to determine the total organic carbon (TOC), grain size distribution, Ph, bulk density, 

and porosity. At each location geologic and hydrologic data, such as depth and nature of 

subcropping bedrock and depth to water table, will also be obtained. The borings will be drilled 

down to the water table or 6 feet into the bedrock, whichever is more shallow. Soil samples will 

be collected from the surface to the total depth of the boring or to the top of the water table, 

whichever is more shallow. Figures 6-1 and 6-2 show the proposed sampling schemes. In the 

event that samples are collected for VOC analyses, discrete samples will be collected at 4-foot 

intervals. Soil samples that are collected for analyses other than VOCs will be composited to 

represent the first 2 feet and then 6-foot intervals to follow. 

Boring locations will be marked and surveyed prior to drilling. Soil borings will be completed 

in accordance with the following SOPS: 

SOP GT.17 Land Surveying 

e SOP GT.10 Borehole Clearing 

e SOP F0.03 General Eauipment Decontamination 

SOP F0.04 Heavy EquiDment Decontamination 

SOP GT.02 Drilling and Sampling Using Hollow Stem Auger Techniques 

SOP GT.01 Logging Alluvial and Bedrock Material 

SOP F0.08 Handling Drilling Fluids and Cuttings 

SOP GT.05 Plugging and Abandonment of Boreholes 

SOP F0.09 Handling of Residual Soil Samples 

SOP FO. 18 Environmental Sample Radioactive Content Screening 

e 

e 

e 

e 

e 

e 

e 

Field personnel are also required to fully document the drilling operation and to record detailed 

geologic and hydrologic information as the hole progresses. 

0 
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Hollow stem auger drilling is the typical method used for soil borings at RFP. The SOPS specify 

continuously-sampled borings, in which a thin-walled sampler attached in advance of the auger 

cutting head allows undisturbed samples to be taken continuously as drilling progresses. 

Continuously-sampled borings require detailed physical descriptions of the materials sampled. 

Also, results from field screening instruments will be recorded (e.g., HNdOVA headspace 

readings). Samples for analysis will be taken from the continuously-sampled material. The 

intervals from which these are removed will be carefully marked and documented. Remaining 

samples will be placed into appropriately-labeled containers (typically core boxes) and logged 

into a designated storage facility. 

Once total depth has been reached at specified borings, a BAT, sampler, Hydropunch, or other 

temporary groundwater sampling techniques, as required to adequately screen the selected site, 

will be used to collect groundwater samples for presencdabsence of contamination. The boring 

will then be advanced to just below the sampling depth following sample collection in order to 

characterize the geology of the sampled zone. 

0 

The BAT, System contains three basic components: a permanently installed, sealed filter tip 

attached to an extension pipe; an evacuated and sterilized glass sample container, and; a 

disposable, double-ended hypodermic needle. All elements of the BAT, System are hermetically 

sealed. A temporary, leak-proof hydraulic connection between the filter tip and the sample 

container is achieved by penetration of the hypodermic needle through two flexible discs. Due 

to the under pressure in the evacuated container, water is drawn into the sample container via the 

filter tip. Depending on the amount of water that is present in the formation, several samples 

may be collected consecutively using this method (it may be desirable to collected multiple 

samples since the sample vial will only hold 500 ml of water). The time required to fill the 

sample container will depend on the permeability of the soil. 
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Because the collected sample volume obtained by the BAT, sampler (500 ml) and HydroPunch, 

is small, and it could become very time consuming to obtain large quantities of water, sample 

analysis will be limited to target compound list (TCL) volatiles, nitrates and chromium by 

calorimetric methods, and target analyte list (TAL,) metals. The FSP within TM 2 will specify 

the number and location of groundwater samples to be collected by the BAT, or equivalent 

sampler in the event that the BAT, sampler is used, sampling will be performed in accordance 

with SOP GT.22, In-Situ Samoling with BAT Samoling. Following the collection of the 

groundwater sample and subsequent drilling, the boring will be plugged and abandoned according 

to SOP GT.05. 

Groundwater samples will be collected by trained personnel with suitable instrumentation and 

placed in an appropriately labeled sample container. The sample collection technique and 

surrounding circumstances will be described as completely as possible by field personnel. 

Sampling instruments will be completely cleaned and decontaminated between samples. Sample 

preservation will be achieved by cooling with ice. Transfer of the samples to a certified 

laboratory will be accomplished within the maximum time allowable for the applicable analyses. 

Detailed documentation of sample collection and chain-of-custody will be completed for each 

sample. The samples will be screened for gross radioactive contamination by the contractor prior 

to shipment to the analytical laboratory. 

0 

6.4.3.3 Geotechnical and Geochemical Data 

A minimum of two soil samples will be collected for the analysis of physical parameters from 

each sedimentologic unit encountered while drilling soil borings at each IHSS. Continuous 

coring methods will allow collection of relatively undisturbed samples for testing of physical 

parameters. These samples will be tested to determine moisture content and grain size 

distribution using both sieve analysis and hydrometers, bulk density, and porosity. A minimum 

of two saturated and unsaturated samples will also be collected from each IHSS for the @ 
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determination of total organic carbon (TOC) content, cation exchange capacity, and soil Ph. This 

physical information is necessary for conducting the baseline risk assessment and evaluating the 

feasibility of future remedial actions. 

Soil samples for geotechnical analysis require a minimum amount of disturbance and will be 

collected in thin-walled metal tubes. The thin-walled metal tube will be driven into the 

undisturbed soils in advance of the hollow-stem auger, removed, and the tube sealed for transport 

to the laboratory. Any changes to these geotechnical sampling procedures will be the subject of 

a DCN. 

6.4.3.4 Technical Memorandum 3 

e The results of Stage 3 will be presented in TM3. TM3 will also outline the FSP for Stage 4 

activities. 

6.4.4 Stage 4 Investigations 

Following evaluation of the work performed for Stages 2 and 3, as presented in Technical 

Memorandum 3, it may be evident that further investigations are warranted at certain IHSSs. 

Figure 6-3 shows a logical sequence of events that could lead to additional investigation. Stage 

4 sampling may include additional soil borings and BAT, or equivalent sampling to fully assess 

the extent of contamination at some of the OU8 MSSs. In the event that additional soil borings 

andor BAT, or equivalent sampling are justified, the drilling and sample collection methods and 

techniques will be the same as outlined in the above section. Soil samples may be collected for 

both geochemical analyses and geotechnical analyses. 

Stage 4 sampling will also include leachability tests on soil samples collected from the soil 

borings and installation of soil tensiometer and piezometers. 8 
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~~~ 

6.4.4.1 Soil Borings and BAT, or Equivalent Sampling 

If Stage 3 subsurface sampling indicates the presents of contamination but has not fully assessed 

the extent of contamination, additional soil borings and/or groundwater sampling will be 
necessary. If additional subsurface investigation is warranted, soil borings and groundwater 

sampling will be performed as described in Stage 3. 

6.4.4.2 Leachability Testing 

Predicting the mobility of suspected constituents through 1eachabiLy testing will aid in 

developing a monitoring plan and remedial actions for subsequent Phases for OU8. These 

predictions may also be used to estimate the probable vertical or lateral extent of contamination. 

There are several means of investigating mobility; however, leaching tests have the advantage 

of being the only approach that integrates soil and constituent properties in a single evaluation. 

Also, leaching tests may provide a conservative estimate of the concentration within leachate of 

waste constituents that may eventually impact groundwater. Therefore, soil samples will be 
collected within the vadose zone during the soil boring program for leach test analysis. These 

samples will be collected at intervals specified by, and handled according to, the FSP within TM 

3. A soilslwaste mixture leaching procedure, known as the Synthetic Precipitation Leach Test 

(Method 1312) has been developed by the EPA. This method is outlined in Appendix F, Volume 

11 of the "Interim Final RCRA Facility Investigation (RFI) Guidance", (EPA, 1989a). It is 

suggested that this method be used for leaching tests. 

0 

6.4.4.3 Soil Tensiometers 

Tensiometer will be installed to determine presence and ~ z p t h  of wetting fronts in the vadose 

zone. Tensiometer provide information on soil matric potential and commonly have an operating 

range or 0.0 to 0.6 bars. Standard nested tensiometer equipped with pressure transducers, or 0 
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equivalent moisture monitoring equipment, may be installed to measure matric potential of water 

in the unsaturated zone. The tensiometer will likely consist of a porous ceramic cup attached to 

a rigid plastic tube. The internal volume of the system will be completely filled with water. The 

pores in the cup form a continuum with the pores in the soil. Water will move either into or out 

of the tensiometer system until equilibrium is attained across the ceramic cup. Multiple 

tensiometers allow for the determination of the direction, and in some cases the quantity, of water 

flux from the ground surface to the water table. Nested tensiometer arrays will be installed at 

select OU8 MSSs. Each array will consist of multiple tensiometers buried at 2-ft intervals from 

1 ft above the water table to within 2 ft of the ground surface. The tensiometer will be installed 

using the hydraulic probe to minimize the soil disturbance. The probe holes will be backfilled 

with uncontaminated naturally occurring soils to a compaction slightly greater than the bulk 

density of the undisturbed soils to reduce surface water infiltration, which results in abnormally 

low tensions in the backfill and the undisturbed soil. 0 
Water used in the tensiometer must be de-aerated and onsite purging may be necessary to prevent 

the formation of bubbles which can prevent accurate data collection. Purging time will be kept 

short to minimize wetting of soil adjacent to the porous tensiometer cup. When purging is 

complete, the system is closed and the soil draws water through the porous cup until equilibrium 

is established and the pressure is recorded by the pressure transducer and data logger. 

The tensiometer will be monitored for as long as the project schedule allows. Tensiometer will 

be installed and utilized according to SOP GT.31 Field Use of Tensiometer. Tensiometer can 

be inserted by drilling small diameter boreholes either with hand augers or with a ATV-mounted 

hydraulic probe. Subsurface geologic conditions may limit the success of these installation 

methods, although other methods exist. Transducers connected to the tensiometer produce in-situ 

readings of soil-water pressure which are recorded electronically in digital form. Soil-water 

pressure measurements are then used to determine response of vadose zone moisture to 

precipitation events, and to evaluate whether soil wetting fronts reach the water table. In areas 0 
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where infiltration is found to reach the water table, a potential method to be used in evaluating 

the mobility of contaminants present in the vadose zone is leachability tests. 

6.4.4.4 Piezometers 

Piezometers will be installed in order to collect local groundwater elevations and assess the 

subsurface flow regime. This information will assist in the interpretation of the hydrology of 

OU8, assist in developing remedial alternatives, and help guide the location for installation of 

groundwater monitoring wells which may be installed during Stage 5 activities. Peizometers will 

be installed according to SOP.GT6 Monitoring Wells and Piezometer Installation, and SOP.GT2 

Drilling and SamDlinp Using Hollow-Stem Auger Techniques. 

0 6.4.4.5 Technical Memorandum 4 

The results of Stage 4 activities will be presented in TM 4, which will also outline the FSP for 

Stage 5 if Stage 5 sampling is required. 

6.4.5 Stage 5 Investigation 

6.4.5.1 Groundwater Monitoring Wells 

Stage 5 sampling may include installation of groundwater monitoring wells. Alluvial ground 

water monitoring wells will be completed based on results of field screening and soil boring 

programs. Alluvial monitoring wells will be installed at MSSs where history, screening data, 

and soil boring data indicate ground water may have been contaminated. All monitoring wells 

installed during the RVRFI process will be sampled quarterly for one year. Validated data will 

be presented in the RFI/RI report. Subsequent sampling rounds will be discussed in a TM. 

Alluvial monitoring wells will be installed according to SOP GT.01 Longing Alluvial and @ 
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Bedrock Material, SOP GT.02 Drilling and Sampling Using Hollow-Stem Auger Techniques, 

SOP GT.06 Monitoring Wells and Piezometer Installation and SOP GT.02 Well DeveloDment. 

These wells may be installed upgradient and downgradient of certain IHSSs. The location of 

these wells will be based on the results from the field efforts performed in Stages 2 through 4. 

The purpose of these wells would be to define the nature and extent of groundwater 

contamination related to OU8 MSSs. 

All monitoring wells will be constructed with materials specified in EMD SOP GW.6. A hollow- 

stem auger with an inner diameter a minimum of 4 inches larger than the well casing outer 

diameter will be used to drill the monitoring wells to produce a minimum annular space of 2 

inches. Well construction techniques will follow procedures outlined in EMD SOP GT.6. 

Investigation-derived wastes such as cuttings and residual samples will be handled in accordance 

with guidelines outlines in EMD SOP F0.8. @ 

Well construction techniques for all monitoring will follow procedures contained in EMD SOP 

GT.6. Monitoring wells in high-traffic paved areas will be completed flush with the pavement. 

Wells in areas not exposed to vehicular traffic will be protected by the placement of steel posts 

around the monitoring wells, as described in EMD SOP GT.3. Additional equipment and 

materials that may be needed for monitoring well installation are listed in EMD SOP GT.6, 

Section 5.1; other related EMD SOP are cross-referenced in Section 4.2 of EMD SOP GT.6. 

The wells will be developed no sooner than 48 hours and no longer than two week after 

completion and will not be sampled until at least two weeks after development. Water levels will 

be measured in all wells and recorded as outlined in EMD SOP GW.l and the appropriately 

cross-referenced EMD SOP listed in Section 4.2 of the EMD SOP GW.l. After the water levels 

reach static conditions, the wells will be developed utilizing low-energy methods, such as an 

inertial pump or bottom discharging bailer. Well development will follow procedures outlined 

0 in EMD SOP GW.2. 
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Purging procedures will follow those contained in EMD SOP GW.6 and include purging of three 

to five casing volumes of water or other appropriate criteria. Field parameters (Ph, specific 
conductance, temperature) will be measured after every half casing volume is removed as 

described in EMD SOP GW.6. 

Ground water samples will be collected in a manner that will minimize the amount of agitation 

or limit the exposure of 

or the use of a bladder 

accordance with EMD 
will be handled in 

for ground water 

sample to the atmosphere. Ground water sampling will be by bailing 

pump. Samples will be collected, handled, and screened in 

all related EMD SOP. All development and purge water 

outlines in EMD SOP F0.8. Equipment needed 

Field parameters will 

conductance, Ph, 

will be measured 

Water level 

measured when each ground water sample is collected. Specific 

dissolved oxygen, redox potential, total alkalinity, and turbidity 

water samples are collected in accordance with EMD SOP GW.6. 

be conducted in accordance with EMD SOP GW.l and the 

SOP listed in Section 4.2 of this EMD SOP GW.l 

6.4.6 Surveying of S d p l e  Locations 

The locations of all 

tensiometers, 

survey points, soil-gas survey points, borings, piezometers, 

and surface sampling points will be measured with a steel tape 

After sampling, drilling, or well installation, locations will be 

techniques described in the EMD SOP GT. 17. Horizontal 

samples, soil gas survey points, and borings and H.1 

Vertical accuracy will be k0.l ft for borings and 

Three elevations will be determined for each 

casing, and top of surface casing. 
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6.5 SAMPLING LOCATION AND FREQUENCY 

This section describes the specific field investigations proposed for each IHSS including sample 

locations and frequencies. Table 6.3 presents a summary of the proposed field investigations 

program for OU8. Table 6.4 shows the number of sample or survey locations for each IHSS. 

Sampling activities and analytical parameters for this OU8 FSP are based on IHSS-specific 

conditions and historical use, and are designed to define the nature and extent of contamination 

at OU8 IHSSs and investigate potential migration pathways. Table 6.5 shows a summary of the 

analytical program to be followed during the implementation of the FSP. 

There are no previous data available at any of the OU8 IHSSs to bias the location of proposed 

sample points. The only available information on the MSSs are descriptions of the historical use, 
and documentation of historical spills and releases which are included in HRR. In most 

instances, the exact location of reported releases was not given, and many of the releases were 

not verified. Clean up activities, if any, were not documented. Therefore, in designing the field 

sampling program, consideration was given to defining the location and extent of possible 

historical releases with an acceptable level of confidence in the data. Because that level of 

confidence is a direct reflection of data quantity and quality, the objectives of the program were 

to provide adequate data for statistical evaluation. The quality and quantity of the progrqn will 

be evaluated using methods described in Section 5.0, Data Quality Objectives and Data peeds. 

The field sampling program described in Section 6.5 and applied to each IHSS in the following 

sections provides for screening and surficial soil sampling to be initially completed on a standard 

grid, with additional sample points added to further define anomalous readings. The use of quick 

and relatively inexpensive screening methods allows for the determination of general site 

conditions, as well as to qualitatively identify contaminated areas at each IHSS. It is realized the 

success of such methods is somewhat dependent on subsurface geology in the OU8 are& 

0 
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The approach used to determine grid spacing and sample locations for the different screening and 

sampling activities within this work plan considered not only statistics as described below and 

site history, but the capabilities of the technologies used. For example, the vehicle-mounted 

HPGe radiation surveys proposed in this plan provide soil concentration results representing an 

approximate 195-foot (ft) diameter circular area, not just a single point. Therefore, grid spacing 

for HPGe radiation surveys may be set at 150 ft for large areas, which provides for total coverage 

of a site. Tripod-mounted HPGe surveys are established on a 30-ft grid to supplement vehicle- 

mounted surveys and the NaI probe is conducted on even a finer grid, 15 ft or less. The vehicle- 

mounted HPGe is unable to remotely detect radionuclides present in soils beneath concrete or 

pavement. Surficial soil samples will therefore be collected in concrete or paved areas on 

uniform grids for direct radionuclide measurement. In exposed soil areas, where the vehicle- 

mounted HPGe measurements are representative of radionuclide activities in soil, minimal 

numbers of confirmatory surficial soil and vertical depth profile samples will be collected. 
@ 

The statistical approach used to determine the sample location is taken from a method developed 

by Gilbert (1987) and is also presented in EPA documentation (EPA, 1989e). This method 

allows for the determination of a sampling grid spacing dependent on a target contaminated area 

size and specified confidence. This method assumes the following: the target is circular or 

elliptical; samples are collected on a square, rectangular, or triangular grid; the area between the 

grid points is much larger than the actual area defined sample collection and analysis sampled; 

and the definition of the contaminated area is clear and unambiguous. The last assumption is 

difficult to meet at OU8 MSSs because the size of the reported spills or releases is not known. 

The acceptable probability (9) of not finding the target contaminated area is specified as 0.1 or 

10 percent, in accordance with EPA guidance @PA, 1990). A triangular grid was chosen 

because studies have shown that triangular grids are less likely to fail to identify a given target 

than square grids (Gilbert, 1987). Based on the Gilbert methodology, triangular grids spaced at 

approximately 24 ft are within acceptable probability of not finding an elliptical contaminated (I) 
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area approximately 50 ft by 25 ft in size. The sizes of the smaller OU8 IHSSs are less than 100 

ft by 50-ft, although spill areas within the IHSSs may be smaller. Likewise, a triangular grid 

with samples spaced a maximum of 50 ft apart proved an acceptable probability of not finding 

an elliptical contaminated area approximately 50 ft by 100 ft in size. The larger IHSSs are all 

greater than 50 ft by 100 ft in size, but potential anomalous areas within them may be smaller. 

The soil-gas and surficial soil sampling programs will be established on 25-ft triangular grids at 

most OU8 IHSSs that are less than 5,000 ft? in area, with provisions for additional points to be 

added in suspect locations (i.e. soil staining near doors of loading docks or where drum handling 

activities are associated with likely spills). For IHSSs larger than 5,000 f f  in area, soil-gas and 

surficial soil sampling will be done on 50-ft triangular grids. The starting grid point at each site 

is chosen using random methods described in EPA guidance (EPA, 1989e). Additional samples 

will be collected midway between grid nodes if anomalous screening results are obtained. a 
HPGe radiation surveys will be conducted on a triangular grid centered on a 30 to 50-ft grids. 

NaI probe locations are set at 15-ft grid spacings or less. Additional surficial samples may be 

collected midway between survey points with radioactivity in excess of preliminary remedial 

action criteria. Such additional points would be determined in the field. 

The screening data will be assembled and summary statistics (including coefficient of variation 

and power) will be calculated for each IHSS and each parameter. Should the computed power 

fail to meet the requirements for the risk assessment, additional samples will be collected and 

analyzed. The number of additional samples that will be collected are to be determined using 

calculations provided in EPA guidance (EPA, 1990). 

The additional samples will be located using geostatistical techniques. Unlike classical statistics 

which assume independence of samples, geostatistics assumes that the data are spatially 

correlated. Using this analytic approach, the mean concentration and variance of the mean can @ 
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be estimated at any given location in the contaminated area, and decisions about where additional 

samples should be collected can be objectively made. 

As a first step in this process, the spatial interdependence of samples in two dimensions will be 

expressed through the development of calculated, and then modeled, semivariograms. The 

semivariograms will provide a measurement of the uncertainty that exists when a sample 

concentration is used to estimate the concentration of a contaminant in soil in the surrounding 

area. 

Second, mean concentrations will be estimated across the contaminated area with the 

geostatistical method referred to as kriging. Kriging uses the information from the 

semivariogram to find an optimal set of weights that allow estimation of concentrations at 

unsampled locations. The kriged estimates will be displayed in the form of a contour map 

showing sampled and estimated concentrations throughout the IHSSs. 
0 

Unlike contour maps prepared with conventional contouring algorithms, a kriged contour map 

has certain optimal statistical properties. Most important, the method provides measures of the 

error or uncertainty of the contoured surface (Davis, 1986). Therefore, a separate contour map 

of the standard error of the estimate (error map) will be prepared in addition to the map of 

contaminant concentrations referred to above. The standard error is a confidence band about the 

estimate. Additional samples will be located in areas with the highest standard error. 

6.5.1 Solvent Spills (IHSS 118.1) 

Carbon tetrachloride (CTET) was released into a concrete sump constructed next to a CTET 

underground storage tank (UST) and onto the ground surface at this site. The CTET surface 

spills were washed down with large quantities of water; therefore, the area of investigation will 

extend beyond the current IHSS boundaries (Figure 6-5). Following the release, the UST was 0 
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removed. Stage 1 activities for this site should include determining if the concrete containment 

was removed when the tank was removed. 

Stage 2 investigations will be conducted within the IHSS boundary and in the area east and south 

of the IHSS boundary as shown on Figure 6-5. These will include conducting a soil-gas survey 

at this site. Soil-gas samples will be collected on a 25-foot grid resulting in 7 sample locations 

(Figure 6-5) and will be analyzed for the compounds of interest listed in Table 6.2. 

Stage 3 investigations to be performed at this site will include the installation soil boring(s). TM 

2 will recommend the location and frequency of soil borings. It is recommended that a total of 
4 boreholes be drilled, one borehole where the tank was located, one borehole where the sump 

was located (provided the concrete sump has been removed), one borehole upgradient of the 

IHSS, and one downgradient of the IHSS. Soil samples collected from these borings will be 
analyzed for TCL volatiles. Also, geophysical and geochemical samples will be collected as 

0 
described in Section 6.4.4.2. If groundwater is encountered during borehole installation, a BAT, 

sampler will be lowered into the borehole and a groundwater sample collected and analyzed for 

TCL volatiles. 

The results of the Stage 3 investigations will be summarized in TM 3 and further sampling may 

be recommended. 

6.5.2 Solvent Spills (IHSS 118.2) 

Carbon tetrachloride was released onto the ground surface from an aboveground storage tank. 

Degreasing solvents such as CTET, petroleum distillates, benzene and dichloromethane paint 

thinner, l,l,l-trichloroethane (TCA) and methylethylketone (MEK) may have been stored at or 

adjacent to this site. Stage 1 activities for this site should include determining if the tank was 

removed from the site and if there are any access problems unknown at this time. @ 
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Stage 2 investigations will include conducting a soil-gas survey to locate areas of contamination. 

The soil-gas survey will be conducted on a 10-foot grid due to the size of the IHSS, resulting in 

7 sample locations (Figure 6-6) and will be analyzed for the compounds of interest listed in Table 

6.2. The sampling locations may be adjusted to define anomalous hot spots if necessary. 

Stage 3 investigations to be performed at this site will include the installation soil boring(s) for 

assessment of nature and extent of contamination and confurnation of Stage 2 investigation of 

soil borings. TM 2 will recommend location and frequency based on the soil-gas survey results. 

Soil samples collected from these borings will be analyzed for target compound list (TCL) 

volatiles. Also, soil samples will be collected from the soil borings for analysis of geophysical 

and geochemical properties as described in Section 6.4.4.2. If groundwater is encountered during 

borehole installation, a BAT, sampler will be lowered into the borehole and a groundwater 

sample will be collected and analyzed for TCL volatiles. 
@ 

The results from the Stage 3 investigations will be summarized in TM 3 and further sampling 

may be recommended. 

6.5.3 Valve Vault 7 (MSS 123.1) 

Valve vault 7 is a valve vault located on the process waste lines. This valve vault malfunctioned 

allowing process waste water to spill out onto the ground surface. The release consisted of 

uranium, solvents, oils, beryllium, nitric and hydrochloric acids, and fluorides. 

Stage 1 activities as described in Section 6.4.1 will be performed as required to enhance 

subsequent stage investigations. 

Since the release included a myriad of contaminants, Stage 2 investigations are fairly extensive. 

Stage 2 investigations will include conducting a radiological survey on a 30-ft grid resulting in 0 
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14 sample locations, collection of 4 vertical soil profile (VSP) samples, collection of surface soil 

samples, and implementation of a soil-gas survey. The surface soil sample collection and soil-gas 

survey will be conducted on a 50-foot grid, resulting in 9 sample locations (Figure 6-7). The 

surface soil samples will be analyzed for nitrate, Ph, fluoride, and TAL metals; the soil-gas 

survey will analyze for the compounds of interest listed on Table 6.2. 

Stage 3 may include additional surficial soil sampling and will include the installation of soil 

boring(s) and collection of groundwater samples via the BAT, if groundwater is encountered. 

TM 2 will spec@ the number and location of soil borings to be drilled. Additionally, TM 2 will 

specify the analyses required for the soil and groundwater samples collected in the soil borings. 

Also, soil samples will be collected from the soil borings for analysis of geophysical and 

geochemical properties as described in Section 6.4.4.2. TM 3 will provide the basis for any 

additional sampling that may be required beyond Stage 3 sampling. 

6.5.4 Cooling Tower Blowdown (IHSS 135) 

IHSS 135 consists of a containment pond and connecting drainage that was affected by cooling 

tower blowdown water. This water may have contained phosphates, chromate, and tritium. 

Stage 1 activities as described in Section 6.4.1 will be performed as required to enhance 

subsequent stage investigations. 

Stage 2 investigations will include collecting surficial soil samples on a 50-foot grid, resulting 

in 5 sample locations (Figure 6-8). These samples will be analyzed for total chrome and tritium. 

Stage 3 may include additional soil sampling and will include the installation of soil boring(s) 

for confirmation and/or assessment of nature and extent of contamination and collection of 

groundwater samples via the BAT, if groundwater is encountered. If soil borings are required, a 
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TM 2 will specify the number and location of soil borings to be drilled. Additionally, TM 2 will 

specify the analyses required for the soil and groundwater samples collected in the soil borings. 

If soil borings are installed, it is currently proposed that the soil and groundwater samples be 

analyzed for chrome and possibly tritium. Also, soil samples will be collected from the soil 
borings for analysis of geophysical and geochemical properties as described in Section 6.4.4.2. 

TM 3 will provide the basis for any additional sampling that may be required beyond Stage 3 

sampling. 

6.5.5 Cooling Tower Blowdown OHSS 137) 

The ground surface between and surrounding Buildings 712 and 713 has been impacted by 

cooling tower water from drift, blowdown, and leaks. Chromates and phosphates have been 

added to this water as algicides and rust and corrosion inhibitors. 0 
Stage 1 activities such as document review and site visits will be performed as required to 

enhance subsequent stage investigations. 

Stage 2 investigations will include collection of surface soil samples on a %-foot grid, resulting 

in 7 sampling locations (Figure 6-5). Surface soil samples will be analyzed for total chromium. 

Stage 3 investigations may include additional surficial soil sampling and will include the 

installation of soil borings for confurnation and/or assessment of nature and extent of 

contamination and collection of groundwater samples via the BAT, if groundwater is 

encountered. TM 2 will specify the number and location of soil borings to be drilled. 

Additionally, TM 2 will specify the analyses required for the soil and groundwater samples 

collected in the soil borings. It is currently proposed that soil and groundwater samples be 

analyzed for total chromium. Also, soil samples will be collected from the soil borings for 

0 
phase I REURl Work plan 
opaabte Unit No. 8 6-42 

Final 
Decgnki 1,1992 



ENVIRONMENTAL RESTORATION PROGRAM Manual: 21 100-wP-0u8.01 e Phase I RFURI Work Plan Sixtion No.: 6.0, Rev. 2 

700 Area Effective Date: December 1, 1992 
for Operable Unit No. 8 Page: 43 of 68 

~ ~ ~ ~~~ ~ 

analysis of geophysical of geochemical properties as described in Section 6.4.4.2. TM 3 will 

provide the basis for any additional sampling that may be required beyond Stage 3 sampling. 

6.5.6 Cooling Tower Blowdown (IHSS 138) 

Both the subsurface and the ground surface were impacted by cooling tower water. The 

subsurface was impacted by an underground pipe failure and the surface was impacted by a 

release from a backed up sump. Based on sampling conducted following the release and on 

process knowledge, the cooling tower water may have contained chromium, Nalco 2826 (an 

inorganic phosphate), and alpha activity. 

Stage 1 activities as described in Section 6.4.1 will be performed as required to enhance 

subsequent stage investigations. 

Stage 2 investigations will include conducting a radiological survey on a 30-ft grid resulting in 
4 HPGe and 2 VSP locations. Also surface soil samples will be collected on a 25-foot grid, 

resulting in 9 sample locations (Figure 6-9). These samples will be analyzed for total chromium. 

Stage 3 may include additional surficial soil sampling and will include the installation of soil 

boring(s) for confirmation and/or assessment of nature and extent of contamination and collection 
of groundwater samples via the BAT, if groundwater is encountered. TM 2 will specify the 

number and location of soil borings to be drilled. Additionally, TM 2 will specify the analyses 

required for the soil and groundwater samples collected in the soil borings. It is currently 

proposed that the soil and groundwater samples be analyzed for chromium. Also, soil samples 

will be collected from the soil borings for analysis of geophysical and geochemical properties as 

described in Section 6.4.4.2. TM 3 will provide the basis for any additional sampling that may 

be required beyond Stage 3 sampling. 
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6.5.7 Hydroxide Tank Area (IHSS 139 .10  & 139.1(S)) 

The ground surface has been affected by NaOH due to a number of spills from an aboveground 

storage tank and seepage from deteriorating tanks at the two separate IHSS 139.1 sites. At IHSS 

139.1(S), the ground surface has been affected by KOH spills at an aboveground storage tank 

location. 

Stage 1 activities as described in Section 6.4.1 will be performed as required to enhance 

subsequent stage investigations. 

Stage 2 investigations at MSS 139.1(N) will include collecting surface soil samples on a 25-foot 

grid, resulting in 8 sample locations (Figure 6-10). These samples will be analyzed for Ph. Stage 

2 investigations at IHSS 139.1(S) will include collecting 3 soil samples on a 25-foot grid (Figure 

6-5) from the soil beneath the gravel backfill. These samples will be analyzed for Ph. 

Stage 3 investigations at IHSS 139 .10  may include additional surficial soil sampling and mFy 

include the installation of one confirmation soil boring at the pipe leak next to Building 774 and 

one confirmation boring at a location determined by surface soil sampling near the two 

condensate tanks. Also groundwater samples will be collected via the BAT, if groundwater is 

encountered in these borings, and a groundwater sample will be collected from Well P219089. 

The soil and groundwater samples will be analyzed for Ph. Also, soil samples will be collected, 

from the soil borings for analysis of geophysical and geochemical properties as described in 

Section 6.4.4.2. 

Stage 3 investigations at IHSS 139.1(S) may include additional suficial soil sampling and may 

include the installation of one soil boring within the berm at the KOH tank site. Also 

groundwater samples will be collected via the BAT, if groundwater is encountered in this boring. 

The soil and groundwater samples will be analyzed for Ph. Also, soil samples will be collected a 
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from the soil borings for analysis of geophysical and geochemical properties as described in 

Section 6.4.4.2. TM 3 will provide the basis for any additional sampling that may be required 

beyond Stage 3 sampling. 

6.5.8 Hydrofluoric Acid Tank (IHSS 139.2) 

The hydrofluoric acid release at this IHSS consisted of a vapor release. It is improbable that 

there is a residual impact on the air. Also it is not likely that soil, surface water, or groundwater 

has been impacted by this release. Therefore, no further investigation is required at this site. 

There is, however, a refillable nitric acid dumpster located approximately 25 feet northwest of 

this site. Leaks and spills from this dumpster have likely impacted the surrounding ground 

surface. 

Stage 1 activities as described in Section 6.4.1 will be performed as required to enhance 

subsequent stage investigations. 

Stage 2 investigations will include collecting surface soil samples from beneath the asphalt and 

subgrade materials at the nitric acid dumpster location on a 25-foot grid, resulting in 3 sample 

locations (Figure 6-5). These samples will be analyzed for nitrate and pH. 

Stage 3 may include additional surficial soil sampling and may include the installation of soil 

boring(s) for confirmation andor assessment of nature and extent of contamination and collection 

of groundwater samples via the BAT, if groundwater is encountered. TM 2 will specify the 

number and location of soil borings to be drilled. Additionally, TM 2 will specify the analyses 

required for the soil and groundwater samples collected in the soil borings. Currently it is 

proposed that the soil and groundwater samples be analyzed for Ph and nitrate. Also, soil 

samples will be collected from the soil borings for analysis of geophysical and geochemical 
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properties as described in Section 6.4.4.2. TM 3 will provide the basis for any additional 

sampling that may be required beyond Stage 3 sampling. 

6.5.9 Sewer Line Breaks (MSS 144) 

IHSS 144 is divided into two separate areas, MSSs 144(N) and 144(S). The subsurface has been 

affected at both of these sites due to underground tank releases and a ruptured pipeline, 

respectively. Additionally, the ground surface west of IHSS 144(N), east of Building 701, was 

also affected by the ruptured pipeline incident. The releases consisted of process waste and 

laundry waste. It is assumed that radionuclides, metals, and organic chemicals were included in 

this release. 

@ Following the 1972 pressurization incident, the Building 995 outfall and other downstream points 

were sampled daily. There was increased radioactivity in the Building 995 outfall. The highest 

sample concentration of total alpha-emitting radionuclides in the outfall was 417 PcUl on June 

11, 1972 (Appendix B). 

Stage, 1 activities as described in Section 6.4.1 will be performed as required to enhance 

subsequent stage investigations. 

Stage 2 activities consist of collecting sediment samples downstream of Building 995 outfall and 

analyzing the samples for target analyte list (TAL) metals, radionuclides (Le., total plutonium, 

total americium, tritium, uranium-233/234, 235, and 238, gross alpha, and gross beta), and 

SVOCs. Additionally, a soil-gas survey and surficial soil sample collection will be conducted 

on a 25-fOOt grid at IHSSs 144(N) and 144(S), resulting in 5 and 7 sample locations, respectively 

(Figure 6-5 and 6-9). Samples collected for soil-gas will be analyzed for the compounds of 

interest listed on Table 6.2. Surface soil samples will be analyzed for SVOCs and TAL metals. 

A 15 x 15 foot area next to the doorway on the east of building 701 will be also be investigated a 
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to determine the presence/absence of contamination on the ground surface. In this area one 

radiological measurement and one VSP will be taken. Also at this location, surface soil samples 

will be collected on a 25-foot grid resulting in 3 sample locations and analyzed for TAL, metals. 

Stage 3 may include additional surficial soil samplings and will include the installation of soil 

boring(s) for confirmation and/or assessment of nature and extent of contamination and collection 

of groundwater samples via the BAT, if groundwater is encountered. TM 2 will specify the 

number and location of soil borings to be drilled. Additionally, TM 2 will specify the analyses 

required for the soil and groundwater samples collected in the soil borings. Currently it is 

proposed that the soil samples be analyzed for TAL metals, radionuclides, VOCs and SVOCs and 

groundwater samples be analyzed for TAL metals, VOCs and SVOCs. Also, soil samples will 

be collected from the soil borings for analysis of geophysical and geochemical properties as 

described in Section 6.4.4.2. TM 3 will provide the basis for any additional sampling that may 

be required beyond Stage 3 sampling. 

6.5.10 Radioactive Site (IHSS 150.1) 

The ground surface has been affected in LA area due to a variety of surface releases (see Section 

2.4.1.10). These releases are suspected to have consisted of plutonium, nitric acid, and process 

waste that consisted of radionuclides, metals, and organic chemicals. 

Stage 1 activities as described in Section 6.4.1 will be performed as required to enhance 

subsequent stage investigations. 

Stage 2 investigations will include conducting a radiological survey on a 40-ft grid resulting in 

12 HPGe and 4 VSP locations. A soil-gas survey and suficial soil sample collection will be 

conducted on a 50-foot grid, resulting in 10 sample locations (Figure 6-11). Samples collected 
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during the soil-gas survey will be analyzed for the compounds of interest listed on Table 6.2. 

Surficial soil samples will be analyzed for SVOCs and TAL metals. 

Stage 3 may include additional surficial soil sampling and will include the installation of soil 

boring(s) for confurnation and/or assessment of nature and extent of contamination and collection 

of groundwater samples via the BAT, if groundwater is encountered. TM 2 will specify the 

number and location of soil borings to be drilled. Additionally, TM 2 will specify the analyses 

required for the soil and groundwater samples collected in the soil borings. Currently it is 

proposed that the soil samples be analyzed for radionuclides, TAL metals, VOCs, and SVOCs. 

Also, soil samples will be collected from of the soil borings for analysis of geophysical and 
geochemical properties as described in Section 6.4.4.2. TM 3 will provide the basis for any 

additional sampling that may be required beyond Stage 3 sampling. 

6.5.1 1 Radioactive Site (IHSS 150.2) 

The ground surface was contaminated with radionuclides, most likely plutonium, from f i s  and 

f i - f i g  hting activities. 

Stage 1 activities as described in Section 6.4.1 will be performed as required to enhance 

subsequent stage investigations. 

Stage 2 investigations will include conducting a radiological survey on a 65-ft grid, resulting in 

10 HPGe and 4 VSP locations (Figure 6-12). 

Stage 3 will include the installation of soil boringts) for confmation and/or assessment of nature 

and extent of contamination. TM 2 will specify the number and location of soil borings to be 

drilled. Additionally, TM 2 will specify the analyses required for the soil samples collected in 

the soil borings. Also, soil samples will be collected from the soil borings for analysis of 0 
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geophysical and geochemical properties as described in Section 6.4.4.2. TM 3 will provide the 

basis for any additional sampling that may be required beyond Stage 3 sampling. 

6.5.12 Radioactive Site (MSS 150.3) 

Surface and subsurface materials were likely affected by a deteriorated subsurface concrete tunnel 

containing process waste lines and soil excavation activities surrounding the tunnel. The release 

is assumed to have consisted of plutonium and other unspecified radionuclides, metals and 

organic chemicals. 

Stage 1 activities as described in Section 6.4.1 will be performed as required to enhance 

subsequent stage investigations. 

Stage 2 investigations will include conducting a radiological survey on a 30-ft grid, resulting in 
a 

7 HPGe and 3 VSP locations. Also a soil-gas survey and suficial soil sampling will be 

conducted on a 25-foot grid resulting in 7 sample locations (Figure 6-11). Samples collected 

during the soil-gas survey will be analyzed for the compounds of interest listed on Table 6.2. 

Surficial soil samples will be analyzed for SVOCs and TAL metals. 

Stage 3 may include additional surficial soil sampling and will include the installation of soil 

boring(s) for confirnation andor assessment of nature and extent of contamination. Also, 

groundwater samples will be collected via the BAT, sampler if groundwater is encountered. TM 
2 will specify the number and location of soil borings to be drilled. Additionally, TM 2 will 

specify the analyses required for the soil and groundwater samples collected in the soil borings. 

Also, soil samples will be collected from the soil borings for analysis of geophysical and 

geochemical properties as described in Section 6.4.4.2. TM 3 will provide the basis for any 

additional sampling that may be required beyond Stage 3 sampling. e 
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6.5.13 Radioactive Site (IHSS 150.4) 

Surface materials were affected at this MSS due to a leaking overhead process waste line, and 

possibly airborne contamination from the 1969 fire. It is assumed that this release consisted of 

radionuclides, metals, and organic solvents. 

Stage 1 activities as described in Section 6.4.1, will be performed as required to enhance 

subsequent stage investigations. 

Stage 2 investigations will include conducting a radiological survey on a 30-ft grid with 1 HPGe 

and 2 VSP locations. A soil-gas survey and surface soil sample collection will be conducted on 

the soils below the pavement and subgrade material on a 10-foot grid, resulting in 5 sample 

locations (Figure 6-6). Samples collected during the soil-gas survey will be analyzed for the 

compounds of interest listed on Table 6.2. The surface soil samples collected will be analyzed 

for TAL metals. 

@ 

Stage 3 may include additional swficial soil sampling and will include the installation of soil 

boring(s) for confurnation and/or assessment of nature and extent of contamination. Also, 

groundwater samples will be collected via the BAT, sampler if groundwater is encountered. TM 

2 will specify the number and location of soil borings to be drilled. Additionally, TM 2 will 

specify the analyses required for the soil and groundwater samples collected in the soil borings. 

Also, soil samples will be collected from the soil borings for analysis of geophysical and 
geochemical properties as described in Section 6.4.4.2. TM 3 will provide the basis for any 

additional sampling that may be required beyond Stage 3 sampling. 
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6.5.14 Radioactive Site (IHSS 150.6 & 150.8) 

Surface materials were affected at this IHSS due to a spilled waste drum and subsequent 

spreading of the spill by someone walking through the spill and tracking it around Building 779. 

The drum contained waste oil contaminated with radioactive waste. 

Stage 1 activities as described in Section 6.4.1 will be performed as required to enhance 

subsequent stage investigations. As part of the stage 1 efforts, the pavement history of this site 

should be resolved if possible. 

Stage 2 investigations will include conducting a radiological survey on a 25 to 50-ft grid resulting 

in 9 HPGe and 4 VSP locations. A soil-gas survey and surface soil sample collection will be 
conducted on the soils below the pavement and subgrade materials on a 50-foot grid, resulting 

in 10 sample locations (Figure 6-9). Samples collected during the soil-gas survey will be 

analyzed for the compounds of interest listed in Table 6.2. The surface soil samples collected 

will be analyzed for SVOCs and TAL, metals. 

e 

Stage 3 may include additional surficial soil sampling and will include the installation of soil 

boring(s) for confirmation and/or assessment of nature and extent of contamination. Also, 

groundwater samples will be collected via the BAT, sampler if groundwater is encountered. TM 

2 will specify the number and location of soil borings to be drilled. Additionally, TM 2 will 

specify the analyses required for the soil and groundwater samples collected in the soil borings. 

Also, soil samples will be collected from the soil borings for analysis of geophysical and 

geochemical properties as described in Section 6.4.4.2. TM 3 will provide the basis for any 

additional sampling that may be required beyond Stage 3 sampling. 
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6.5.15 Radioactive Site (IHSS 150.7) 

Surface materials were affected at this MSS due to the 1969 fire and related fire-fighting 

activities. The contaminant of concern is most likely plutonium. 

Stage 1 activities as described in Section 6.4.1 will be performed as required to enhance 

subsequent stage investigations. 

Stage 2 investigations will include conducting a radiological survey on a 30-ft grid resulting in 

26 HPGe and 5 VSP locations (Figure 6-6). 

Stage 3 will include the installation of soil boring(s) for confirmation and/or assessment of nature 

and extent of contamination. TM 2 will specify the number and location of soil borings to be 
drilled if soil borings are required. Additionally, TM 2 will specify the analyses required for the 

soil samples collected in the soil borings. Also, soil samples will be collected from the soil 

borings for analysis of geophysical and geochemical properties as described in Section 6.4.4.2. 

TM 3 will provide the basis for any additional sampling that may be required beyond Stage 3 

0 

sampling. 

6.5.16 Fuel Oil Leak (IHSS 151) 

Surface and subsurface materials were affecteb "y No. 2 diesel due to a number of aboveground 

releases. 

Stage 1 activities as described in Section 6.4.1 will be performed as required to enhance 

subsequent stage investigations. As part of the document review process, pressure test or tank 

inspection records need to be reviewed to see if the tank has recently been tested and what the 

latest test results were (Le. are tank inspections up-to-date). a 
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Stage 2 investigations will include a soil-gas survey and collection of surface soil samples on a 

25-foot grid resulting in 5 sample locations (Figure 6-8). The samples collected during the soil- 

gas survey will be analyzed for benzene, toluene, ethylbenzene, and total xylenes (BTEX). The 
soil samples will be analyzed for total petroleum hydrocarbons (TPH)-Diesel. Inspection of 

aboveground pipes, valves, e t .  will be conducted. Also, a pressure test will be conducted to 

assess the present integrity of the tank and ancillary lines if the records are out of date or 

incomplete. 

Stage 3 may include additional surficial soil sampling and will include the installation of soil 

boring(s) for assessment of nature and extent of underground contamination. Also, groundwater 
samples will be collected via the BAT, sampler if groundwater is encountered. TM 2 will 

specify the number and location of soil borings to be drilled, and the analyses required for the 

soil and groundwater samples collected in the soil borings. Currently, it is suggested that these 

samples be analyzed for TPH-Diesel and BTEX. Also, soil samples will be collected from the 

soil borings for analysis of geophysical and geochemical properties as described in Section 

0 

6.4.4.2. TM 2 will also specify if the UST needs to be removed and soil samples collected 

within the tank pit to assess contaminant removal. TM 3 will provide the basis for any additional 

sampling that may be required beyond Stage 3 sampling. 

6.5.17 Radioactive Site (IHSS 163.1) 

The ground surface may have been contaminated with nitric acid, low levels of unspecified 

radionuclides, and unspecified organic and inorganic contaminants. General Stage 1 activities 

as described in Section 6.4.1 will be performed as required to enhance subsequent stage 

investigations. 

Stage 2 investigations will include conducting a radiological survey on a 40-ft grid resulting in 
7 HPGe and 3 VSP locations. Also, a soil-gas survey will be performed and surface soil samples 0 
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will be collected on a 50-foot grid, resulting in 9 sample locations (Figure 6-10). Soil samples 

will be analyzed for TPH, TAL metals, and nitrate; and samples collected during the soil-gas 

survey will be analyzed for the compounds of interest listed in Table 6.2. 

Stage 3 may include additional surficial soil sampling and will include the installation of soil 

boring(s) for confiation. Also, groundwater samples will be collected via the BAT, sampler 

if groundwater is encountered. TM 2 will specify the number and location of soil borings to be 

drilled and the analyses required for the soil and groundwater samples collected in the soil 

borings. Also, soil samples will be collected from the soil borings for analysis of geophysical 

and geochemical properties as described in Section 6.4.4.2. TM 3 will provide the basis for any 

additional sampling that may be required beyond Stage 3 sampling. 

@ 
6.5.18 Radioactive Site (IHSS 163.2) 

The subsurface may have been contaminated with americium and plutonium due to the burial of 

a contaminated concrete slab. Stage 1 activities as described in Section 6.4.1 will be performed 

as required to enhance subsequent stage investigations. 

Stage 2 investigations will be conducted in an effort to determine the location of the buried slab. 

These efforts will include conducting a ground penetrating radar (GPR) survey and possibly a 

magnetometer survey (assuming that the slab has been reinforced with rebar). 

Stage 3 will include the installation of soil boring(s) and/or test pits as an effort to locate the 

slab, provided the Stage 2 efforts failed, and/or to assess nature and extent of subsurface 

contamination. TM 2 will specify the number and location of soil borings to be drilled and the 

analyses required for the soil samples collected. Currently it is recommended that the soil 

samples be analyzed for americium and plutonium. Also, soil samples will be collected from the 

soil borings for analysis of geophysical and geochemical properties as described in Section @ 
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6.4.4.2. TM 3 will provide the basis for any additional sampling that may be required beyond 

Stage 3 sampling. 

6.5.19 Central Avenue Waste Spill (IHSS 172) 

The surface has been contaminated with plutonium-tainted oil and oils with lathe coolant (70 

percent hydraulic oil and 30 percent CET) due to the transportation of a leaking drum (resulting 

from sloshing of the drum contents through an improperly sealed bung) along Central Avenue. 

Stage 1 activities as described in Section 6.4.1 will be performed as required to enhance 

subsequent stage investigations. As part of the document review, an attempt will be made to 

clarify the paving history of the contaminated section of the roadway, and investigate the location 

of the old ditch. a 
Stage 2 investigations will include conducting a radiological survey using NaI probe on a 30-ft 

grid, resulting in 460 locations, along the ditches on either side of the roadway and on the 

roadway. The results will be interpreted and contoured. If hot spots are detected, it will be at 

these locations that the HPGe will used to c o n f m  and quantify the NaI results and determine 

speciation. Vertical soil profile samples will be collected below the pavement and subgrade 

materials following the HPGe survey at locations determined by the survey results. TM 2 will 

provide the survey results and a basis for any additional sampling that may be required. 

6.5.20 Radioactive Site (IHSS 173) 

The surface has been contaminated with plutonium, uranium, beryllium, acetone, and other 

unspecified solvents due to accidental releases at a dock area and cleaning of depleted uranium 
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Stage 1 activities as described in Section 6.4.1 will be performed as required to enhance 

subsequent stage investigations. 

Stage 2 investigations will include conducting a radiological survey on a 30-ft grid resulting in 

1 HPGe and 2 VSP locations. Also, surficial soil sampling and a soil-gas survey will be 

conducted on a 25-foot grid, resulting in 3 sample locations (Figure 6-13). The surficial soil 

samples will be analyzed for TAL metals and samples collected during the soil-gas survey will 

be analyzed for the compounds of interest listed in Table 6.2. 

Stage 3 may include additional surficial soil sampling and will include the installation of soil 

boring(s) for confirmation and/or to assess nature and extent of subsurface contamination. Also, 

groundwater samples will be collected via the BAT, sampler if groundwater is encountered. TM 

2 will specify the number and location of soil borings to be drilled and the analyses required for 

the soil and groundwater samples collected. Also, soil samples will be collected from the soil 

borings for analysis of geophysical and geochemical properties as described in Section 6.4.4.2. 

TM 3 will provide the basis for any additional sampling that may be required beyond Stage 3 

sampling. 

6.5.21 Radioactive Site (IHSS 184) 

The surface may have been contaminated with unspecified radioactive contaminants due to steam 

cleaning equipment and drums. 

Stage 1 activities as described in Section 6.4.1 will be performed as required to enhance 

subsequent stage investigations. As part of the Stage 1 review, the pavement history for the 

paved area between Building 992 and the south dock will be investigated. As part of the site 

visit, the integrity of the concrete floor and sump will be investigated. a 
Rurse I RFLiRl Work Plan 
opaable Unit No. 8 6-56 

Final 
Decrmba 1,1992 



ENVIRONMENTAL RESTORATION PROGRAM Manual: 21 100-WP-OU8.01 0 Phase I RFyRI Work Plan Section No.: 6.0, Rev. 2 
51 of 68 for ODerable Unit No. 8 Page: 

700 Area J%ective Date: December 1. 1992 

Stage 2 investigations will include conducting a radiological survey on a 30-ft grid on the 

concrete floor, at the outfall location, and 400 feet down slope in the unlined ditch southeast of 
the building resulting in 3 HPGe and 1 VSP locations. A radiological survey will also be 

conducted on a 30-ft grid with collection of 1 VSP sample in the paved area between Building 

992 and the south dock (Figure 6-13). If it is determined from Stage 1 activities that the concrete 

floor and/or sump is cracked, the radiological survey will be conducted in appropriate areas. 

Stage 3 will include the installation of soil boring(s) for confmation and/or to assess nature and 

extent of subsurface contamination. TM 2 will specify the number and location of soil borings 

to be drilled and the analyses required for the soil samples collected. Also, soil samples will be 

collected from the soil borings for analysis of geophysical and geochemical properties as 
described in Section 6.4.4.2. TM 3 will provide the basis for any additional sampling that may 

be required beyond Stage 3 sampling. 0 
6.5.22 Acid Leak (MSS 188) 

The surface has been contaminated with waste metal leaching solution containing hydrochloric 

and nitric acids and trace amounts of heavy metals due to a release from a 55-gallon drum. 

Stage 1 activities as described in Section 6.4.1 will be performed as required to enhance 

subsequent stage investigations. As part of the Stage 1 review an attempt will be made to 

determine what metals may have been present in the release. 

Stage 2 investigations will include collecting surficial soil samples of the soil below the pavement 

and subgrade materials on a 50-foot grid, resulting in 5 sample locations (Figure 6-8). The 

surface soil samples will be analyzed for nitrate, Ph and TAL metals. 
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Stage 3 may include additional surficial soil sampling and will include the installation of soil 

boring(s) for confurnation and/or to assess nature and extent of subsurface contamination. Also, 

groundwater samples will be collected via the BAT, sampler if groundwater is encountered. TM 

2 will specify the number and location of soil borings to be drilled and the analyses required for 

the soil and groundwater samples collected. Also, soil samples will be collected from the soil 

borings for analysis of geophysical and geochemical properties as described in Section 6.4.4.2. 

TM 3 will provide the basis for any additional sampling that may be required beyond Stage 3 

sampling. 

6.6 AIR SAMPLING PROGRAM 

6.6.1 Existing Resources 

rant existing d Characterization of ambient air quality at OU8 will require compilation of rele ta 

and collection of additional data to fill informational gaps. The relevant meteorological data 

collected from the RFP monitoring station include wind speed, wind direction, sigma theta, 

temperature, relative humidity, and precipitation. Hourly averages of these data are required for 

performance of air quality impact analysis. The wind data should be used to generate daily wind 

roses. Daily summaries of the other parameters will be required. A continual review of existing 

data that pertains to assessment of OU8 air quality should be conducted as part of the Work Plan. 

These reviews should include comparison of ambient air contaminant concentrations derived from 

previous modeling or monitoring programs. 

Data use objectives require ambient air concentrations and distributions of the individual 

contaminants on and off the site. The existing ambient air monitoring program offers the spatial 

resolution necessary to meet these objectives for airborne plutonium, americium, and particulate 

material emitted from RFP as a whole. The existing monitoring stations located near individual 

IHSS sites will typically offer only limited support in definition of OU8 MSS air pathways. This @ 
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IHSS-specific support can be maximized by coordinating individual monitor operation schedules 

and correlating the collected data to IHSS site field activities and existing site conditions. 

Isopleth maps can then be developed as necessary to establish maximum and mean exposure 

levels on the site and quantify the off-site transport of contaminants. 

Monitoring station locations should be selected on the basis of the dominant wind patterns at the 

site. Since the plumes from MSSs will be directed by the wind, locating monitors downwind 

will allow sampling of the plumes. The primary wind direction is northwesterly. Additional 

stations should be positioned to monitor concentrations when the winds are not from the primary 

direction. 

There are six ambient air monitoring stations of interest to this investigation. These six samplers 

encircle the OU and should provide representative airborne particulate samples both upwind and 

downwind (according to prevailing area wind patterns). The specific ambient air monitoring sites 

suitable for data review when defining OU8 IHSS air pathways include S-1, S-3, S-5, S-17, S-20, 

and S-21. With respect to prevailing wind patterns at RFI?, S-3 and S-21 (or alternatively, S-4 

and S- 16) would generally represent upwind conditions while S- 1, S-5, S- 17, and S-20 represent 

downwind conditions relative to OU8. Additional monitoring stations that might contribute to 

downwind MSS-specific air pathway definition include S-2, S-6, S-8B, and S-19. It should be 

noted that S-5 and S-6 have historically provided the highest area plutonium concentrations 

(Section 5.1, Table 5.6). It must also be remembered #at all monitoring site measurements 

represent multiple RFP sources and may provide upwardly-biased information with regard to a 

specific OU8 MSS. Similarly, IHSSs located closely to an operational downwind monitor would 

provide more reliable data than one situated a long distance upwind. 

0 
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6.6.2 Additional Data Collection 

Localized air monitoring may be performed during field activities to ensure that quality data are 

obtained during sampling. All sampling activities should be performed in compliance with the 

RFP PPCD and in accordance with OP FO.l, Air Monitoring and Dust Control. 

Whenever implemented, area air quality monitoring requirements would be conducted during 

activities such as when borehole drilling and soil-gas surveys are performed or when significant 

potential for production of appreciable quantities of airborne particulates or release of volatile 

organic materials is possible. These requirements include: 

e Continued operation and monitoring of the Site Perimeter and Community 
RAAMP. Six of these samplers (S-1, S-3, S-5, S-17, S-20, S-21) are located 
within or immediately adjacent to OUS and will be relied upon to characterize the 
local area air pathway. 

e Local monitoring of Respirable Suspended Particulates (RSP) at individual activity 
work sites using real-time respirable aerosol mass monitors. Local RSP 
measurements will be employed to guide the project manager’s evaluation of the 
potential hazards associated with work activity-related emissions. The threshold 
RSP concentration for curtailing intrusive activities will be 6.0 mg/m3. 

e Additional worker health and safety monitoring as required by the Site-Specific 
Health and Safety Plan (SSHSP). This includes initial area radiation surveys 
intended to identify possible radiation hazards that could be associated with 
airborne particulates and site monitoring for volatile organics using Hnu or OVA. 

Soil-gas surveys are planned for select IHSSs believed containing VOCs. This data can: (1) 

Identify areas of higher than average soil-gas contaminant content and their movements, (2) 

Serve as model inputs (source terms) to estimate ambient air concentration under changing 

meteorological conditions, and (3) Estimate uncontrolled emissions levels during invasive site 

operations. These VOCs would have the potential to be released to the atmosphere during actual 

sample acquisition or as an emission from completed instrumentation (i.e., well headspace). This 
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information can be coupled with indirect portable ambient air monitoring data collected in 

accordance with the SSHSP to help understand the potential impacts attributable to individual 

IHSSS. 

6.7 PHASE I RFI/RI REPORT 

An internal draft RFI/FI report will be prepared after the evaluation of all field data is complete 

and all analytical data have been received and reviewed. The report will document the field 

activities, technical procedures and results of the investigation at OU8. For each IHSS, to the 
extent possible, tabular summaries of analytical results and contaminant concentration contour 

maps will be included to define the nature and extent of any observed contamination. The report 

will provide recommendations for any additional field investigation that may be required. 

Three versions of the RFI/RI report will be prepared. First, an Internal Draft RFI/RI report will 
0 

be prepared and submitted. Following review and receipt of comments from DOE, a Draft 

RFI/RI. Report will be prepared and submitted for review by the regulatory agencies. Following 

review of the document and incorporation of all comments provided by regulators, a Final RFJ/RI 

report will be prepared and issued. 

The RFI/RI report will include both a HHRA and an EE. The HHRA and EE will evaluate any 

"no-action" alternative based on current conditions at each IHSS within OU8 that was 

investigated during implementation of this Work Plan. Information about potential chemical 

releases, routes of exposure points, and the assessment of health risks developed for the non- 

action alternatives is used as a basis for determining the need and extent of any proposed 

remedial alternatives that may be required. Separate RAs will be prepared for each MSS or 

group of MSSs. The HHRA and EE will be conducted in accordance with HHRA and EE plan 

outlined in Section 8.0 and Section 9.0, respectively. 

0 
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This "RA and EE are integral parts of the RFI/RI report and will be submitted simultaneously. 

It will assist in evaluation of potential remedial alternatives including "no action" remediation that 

satisfies existing ARARS, and remediation that does not meet existing ARARS but may 

nevertheless constitute a satisfactory approach to management of the site. Remedial objectives 

will be recommended that may be used to support a specific approach for each MSS if an IHSS- 

specific approach is required. If more appropriate, a general approach addressing the entire OU 

or groups of MSSs will be recommended. The remedial objectives recommended will be health- 

protective and cost-effective. 

6.8 SAMPLE COLLECTION AND ANALYSIS 

The purpose of this section is to develop field sample collection and analysis methods. These 
methods would then be applied to the sampling requirements presented in Section 11.4 by 

providing procedures for sampling tasks and identifying analytical levels and methodologies. 
@ 

6.8.1 Sample Designations 

All sample designations generated for this R W I  will conform to the input requirements of the 

RFEDS. Each sample designation will contain a nine-character sample number consisting of a 

two-letter prefur identifying the media sampled (e.g., "SB" for soil borings, "SS" for stream 

sediments), a unique five-digit number, and a two-letter suffix identifying the contractor (e.g., 

"AS" for Advanced Sciences). One sample number will be required for each sample generated, 

including QNQC samples. A similar sample designation system will be used for samples 

collected during the field screening task including soil gas results, soil and ground water 

screening results, and radiological surveys. In this manner, 99,999 unique sample numbers are 

available for each contractor that contributes sample data to the data base. A block of numbers 

will be reserved for the Phase I RFI/RI sampling of OU8. Boring numbers will be developed 

independently of the sample numbers for a given boring and are assigned by EG&G with 0 
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appropriate cross-references. These sample numbering procedures are consistent with the RFP 

QAPjP. If input requirements for the RFEDS system have changed from the above listed, the 
most current system will be used. 

6.8.2 Sample Handling and Documentation 

Sample control and documentation is necessary to ensure the defensibility of data and to verify 

the quality and quantity of work performed in the field. Accountable documents include 

logbooks, data collection forms, sample labels or tags, chain-of-custody forms, photographs, and 

analytical records and reports. Specific guidance describing container labeling, decontamination, 

field packaging, chain-of-custody records, field data documentation, packaging, and shipping is 

provided in SOP FO. 13, Containerization, Preserving, Handling, and ShiDDing of Soil and Water e SamDles (EG&G, 1992~). 

The field data and reporting requirements are discussed in detail in the SOP F0.14, Field Data 

Management (EG&G, 1992~). In general the following procedures must be followed: 

e Collection of data on pre-printed forms; 

Preliminary verification of the data; 

Technical verification by a qualified verifier; 

Data input into the RFEDS; 

e 

e 

e Verification of input; 

e Archiving and filing of data; 

Security of database and computers; e 

e Documentation of implementation of the referenced SOP; and 
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0 Use of data management forms. 

6.8.3 Sample Containers and Preservation 

The type of analysis and media to be sampled dictates the sample container volume and material 

requirements, preservation techniques, and holding times. The parameters specific to OU8 with 

the corresponding containers, preservative, and holding time are listed in Table 6.6. Additional 

specific information relating to sample containers and preservatives is provided in SOP F0.13, 

Containerization, Preserving, Handling, and Shipping of Soil and Water Samples (EG&G, 1992~). 

6.8.4 Field QNQC  Procedures 

@ Sample duplicates, field preservation blanks, and equipment rinsate blanks will be prepared. Trip 

blanks will be obtained from the laboratory. The analytical results obtained for these samples 

will be used by the EMD project manager to assess the quality of the field sampling effort. The 

types of field QC samples to be collected and their application are discussed below. The 

frequency with which QC samples will be collected and analyzed is provided in Table 6.7 and 

Section 10.0, 

Duplicate samples will be collected by the sampling team for use as a relative measure of the 

precision of the sample collection process. These samples will be collected at the same time, 

using the same procedures and equipment, and placed in the same types of containers as required 

for the samples. They will also be preserved in the same manner and submitted for the same 

analyses as required for the samples. 

Field blanks of distilled water will be prepared by the sampling team and will be used to provide 

any indication of any contamination introduced during field preparation. 
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Equipment (rinsate) blanks will be collected from final decontamination rinsate to evaluate the 

success of the field sampling team’s decontamination efforts on non-dedicated sampling 

equipment. Equipment blanks are obtained by rinsing cleaned equipment with distilled water 

prior to sample collection. The rinsate is collected and placed in the appropriate sample 

containers. 

Trip blanks consisting of distilled water will be prepared by the laboratory technician and will 

accompany each shipment of samples for VOC analysis. Trip blanks will be stored with the 

group of samples with which they are associated. Analysis of the trip blank will indicate 

migration of VOCs or any problems associated with sample shipment, handling, or storage. 

Information from the trip blanks will be used in conjunction with air monitoring data and other 

information to assess the influence of ongoing waste operations on the quality of data collected. 

6.8.5 Prevention of Contaminant Spreading 0 

Contaminants can be introduced into adjacent media that was previously not contaminated as a 

result of soil disturbance and airborne/surface water transport, smearing of the soil profile, 

venting of volatile compounds from the subsurface, and cross connection of water-bearing zones. 

The drilling of boreholes is one activity that may cause cross contamination of adjacent media. 

In order to minimize the likelihood of contamination spreading the appropriate SOPS will be 

followed during drilling procedures. 

The procedures for borehole soil sampling are outlined in: 
0 SOP GT.17 Land Surveying, 

0 SOP GT.10 Borehole Clearing, 

0 SOP F0.03 General Eauipment Decontamination, 

SOP F0.04 Heavy EquiDment Decontamination, 

SOP GT.02 Drilling and Sampling Using Hollow Stem Auger Techniques, 

0 

0 
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0 SOP GT.01 Logging Alluvial and Bedrock Material, 

SOP FO.08 Handling Drillinp Fluids and Cuttings, 

SOP GT.05 Plugging and Abandonment of Boreholes, 

SOP F0.09 Handlinp of Residual Soil Samples, and 

SOP FO. 18 Environmental Sample Radioactive Content Screening; (EG&G 1992c 

and EG&G, 1992d). 

0 

0 

0 

0 

Localized air monitoring will be performed during field activities to ensure that quality data are 

obtained during sampling. All sampling activities will be performed in compliance with the RFP 
PPCD and in accordance with SOP FO.l, Air Monitoring and Dust Control (EG&G, 1992~). 

In the case that contamination is being dispersed through air pathways in significant amounts as 

determined by monitoring outlined in Section 6, activities will be stopped until appropriate 

measures can be applied. 

Soil-gas surveys will be performed as identified in Section 6.4.2. Soil-gas data will be collected 

for select OU8 IHSSs that appear to be potentially contaminated with volatile organic 

contaminants. These VOCs do have the potential to be released to the atmosphere during actual 

sample acquisition or as an emission from completed instrumentation @.e., well headspace). 

Worker health and safety monitoring will be performed for these potential hazards as required 

by the SSHSP. 

The procedures for installation of groundwater monitoring wells are previously outlined under 

borehole soil sampling procedures (EG&G 1992c and EG&G 19924). 
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6.8.6 Analytical Requirements 

As discussed in Section 6, analytical parameters are based on the rationale that the operational 

history and release history are not clearly defined. In general, initial soil and groundwater 

samples will be analyzed for the following chemical and radionuclide parameters: 
0 Target Analyte List (TAL) Metals, 
e Total Organic Carbon (TOC), 

0 Total Petroleum Hydrocarbons (TPH), 
0 Target Compound List (TCL) Volatiles, 

Target Compound List (TCL) Semi-volatiles, 0 

0 Radionuclides, 

e Anions, 

0 Ph, and 

0 Specific conductance. 

Field measurement of temperature, Ph, and specific conductance will be taken on groundwater 

samples obtained in accordance with SOP GW.05 Field Measurement of Groundwater Field 

Parameters and SOP GW.06 Groundwater Sampling (EG&G 1991a). 

The OU8 analytical parameter list may be modified for some IHSSs based on the results of 

additional data compilation activities in Section 6.0. Later stage analytical parameters will focus 

on only those contaminants identified in the earlier stages. Decisions regarding analytical 

parameter selection will be documented by submitting Technical Memoranda. 

6.9 DATA MANAGEMENT AND REPORTING 

Field data will be input to the RFEDS using a DATACAP remote data entry module supplied 

by EG&G. Data will be entered on a daily basis, and a 3.5-inch computer diskette will be 
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delivered to EG&G on a weekly basis. EG&G updates RFEDS on a weekly basis. Data from 

the system will be available to the contractor immediately after the weekly update. A hard copy 

report will be generated from the module for contractor use. The data will undergo a prescribed 

QC process based on EMD SOP F0.14. 

The contractor will maintain a data base for field data that is collected during screening tasks. 

The contractor will provide 3.5-inch diskettes and hard copies to EG&G for their use. 

A sample tracking spreadsheet will be maintained by the contractor for use in tracking sample 

collection and shipment. EG&G will supply the spreadsheet format and will stipulate timely 

reporting of information. These data will also be delivered to EG&G on 3.5-inch computer 

diskettes. Computer hardware and software requirements for contractors using government- 

supplied equipment will be supplies by EG&G. Computer and data security measures will also 

follow acceptable procedures outlined by EG&G. The RFEDS system is evolving. Data 

management will follow the procedures in effect at the time this field work is implemented. 

@ 

6.10 QUALITY ASSURANCEVQUALI'IY CONTROL PROCEDURES AND ADDENDUM 

All work conducted in support of OU8 Phase I RFVRI activities will be directed by the EG&G 

Environmental Management Department Quality Assurance Project Plan for CERCLA Remedial 

InvestigatiodFeasibility Studies and RCRA Facilities InvestigationKorrective Measures Study 

Activities (QAPjP). The QAPjP complies with the requirements of EPA QAMS-005/80 and DOE 

Order 5700.6B and 5700.6C. 

The QApjP will be supplemented by a Quality Assurance Addendum (QAA) specific to OU8. 

The QAA will be provided by EG&G for inclusion in the Work Plan after EG&G completes 

review of the Draft Work Plan. The QAA will establish the specific Quality Assurance controls 

applicable to the field investigation activities described in the OU8 Work Plan. 
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Table 6.1 

118.1 

1 18.2 

Summary of Standard Operating Procedures 
to Be Used for Implementation of Stages 2 and 3 of the 

OUS Phase I RFURI FSP 

~~~~~~ ~ ~ 

Investigative Technique 

Soil gas Survey 
Soil Boring (geochemical & 
geophysical sample collection) 
BAT@ Sampling 
Surface-water and sediment 
sampling 

Soil gas Survey 
Soil Boring (geochemical & 
geophysical sample collection) 
BAT@ Sampling 
Surface-water and sediment 
sampling 

Amlicable Guidance Procedures 
~~ ~ ~ 

SOP GT.09, Soil Gas Sampling and Field Analysis 
SOP. GT. 19 Field Gas Chromatographies. 
SOP GT.01 Logging Alluvial and Bedrock Material 
SOP GT.02 Drilling and Sampling Using Hollow Stem Auger 
Techniques 
SOP GT.05 Plugging and Abandonment of Boreholes 
SOP GT.10 Borehole Clearing 
SOP GT.17 Land Surveying 
SOP GT.22 In-Situ Sampling With BAT Sampling 
SOP SW.03 Surface Water Sampling 
SOP SW.04 Sediment Sampling 
SOP F0.13 Containerization, Preserving, Handling and Shipping 
of Soil and Water Samples 

SOP GT.09, Soil Gas Sampling and Field Analysis 
SOP.GT.19 Field Gas .Chromatographies. 
SOP GT.01 Logging Alluvial and Bedrock Material 
SOP GT.02 Drilling and Sampling Using Hollow Stem Auger 
Techniques 
SOP GT.05 Plugging and Abandonment of Boreholes 
SOP GT.10 Borehole Clearing 
SOP GT.17 Land Surveying 
SOP GT.22 In-Situ Sampling With BAT Sampling 
118.2 Soil gas Survey 
Soil Boring (geochemical & geophysical sample collection) 
BAT@ Sampling 
Surface-water and sediment sampling 
SOP SW.03 Surface Water Sampling 
SOP SW.04 Sediment Sampling 
SOP FO. 13 Containerization, Preserving, Handling and Shipping 
of Soil and Water Samples 
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Table 6.1 
(Continued) 

IHSS 

123.1 

135 

Summmary of Standard Operating Procedures 
to Be Used for Irnplemmentation of Stages 2 and 3 of the 

OUS Phase I RFURI FSP 

Investigative Technique 
~ 

Radiological survey 
Surfacial soil sampling 
Soil gas survey 
XRF 
Soil Boring (geochemical & 
geophysical sample collection) 
BAT@ Sampling 
Surface-water and sediment 
sampling 

Radiological survey 
Surficial soil sampling 
Soil Boring (geochemical & 
geophysical sample collection) 
BAT@ Sampling 
Surface-water and sediment 
sampling 

Applicable Guidance procedures 
~ ~ ~ 

SOP GT.30, In Situ Charamation for Radionuclides 
SOP GT.08, Surface Soil Sampling 
SOP GT.09, Soil Gas Sampling and Field Analysis 
SOP GT.19 Field Gas Chromatographies. 
SOP GT.01 Logging Alluvial and Bedrock Material 
SOP GT.02 Drilling and Samphng Using Hollow Stem Auger 
Techniques 
SOP GT.05 Plugging and Abandonment of Boreholes 
SOP GT.10 Borehole Clearing 
SOP GT.17 Land Surveying 
SOP GT.22 In-Situ Sampling With BAT Sampling 
SOP SW.03 Surface Water Sampling 
SOP SW.04 Sediment Sampling 
SOP F0.13 Containerization, Preserving, Handling and Shipping 
of Soil and Water Samples 

SOP GT.30, In Situ Characterzation for Radionuclides 
SOP GT.08, Surface Sbil Sampling 
SOP GT.01 Logging Alluvial and Bedrock Material 
SOP GT.02 Drilling and Sampling Using Hollow Stem Auger 
Techniques 
SOP GT.05 Plugging and Abandonment of Boreholes 
SOP GT.10 Borehole Clearing 
SOP GT.17 Land Surveying 
SOP GT.22 In-Situ Sampling With BAT Sampling 
SOP SW.03 Surface Water Sampling 
SOP SW.04 Sediment Sampling 
SOP FO. 13 Containerization, Preserving, Handling and Shipping 
of Soil and Water Samples 
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Table 6.1 
(Continued) 

IHSS 

137 

138 

I 

139.1 

1 

Summmary of Standard Operating Procedures 
to Be Used for Implemmentation of Stages 2 and 3 of the 

Out3 Phase I WURI FSP 

Surfacial soil sampling 
Soil Boring (geochemical & 
geophysical sample collection) 
BAT@ Sampling 
Surface-water and sediment 
Sampliog 

Radiological survey 
Surticial soil sampling 
Soil Boring (geochemical & 
geophysical sample collection) 
BAT@ Sampling 
Surface-water and sediment 
sampling 

Surfacial soil sampling 
Soil Boring (geochemical & 
geophysical sample collection) 
BAT@ Sampling 
Groundwater Sampling 
Surface-water and sediment 
sampling 

Applicable Guidance Procedures 

SOP GT.08, Surface Soil Sampling 
SOP GT.01 Logging Alluvial and Bedrock Material 
SOP GT.02 Drilling and Sampling Using Hollow Stem Auger 
Techniques 
SOP GT.05 Plugging and Abandonment of Boreholes 
SOP GT.10 Borehole Clearing 
SOP GT.17 Land Surveying 
SOP GT.22 In-Situ Sampling With BAT Sampling 
SOP SW.03 Surface Water Sampling 
SOP SW.04 Sediment Sampling 
SOP F0.13 Containerization, Reserving, Handling and Shipping 
of Soil and Water Sam~les 

SOP GT.30, In Situ Characterzation for Radionuclides 
SOP GT.08, Surface Soil Sampling 
SOP GT.01 Logging Alluvial and Bedrock Material 
SOP GT.02 Drilling and Sampling Using Hollow Stem Auger 
Techniques 
SOP GT.05 Plugging and Abandonment of Boreholes 
SOP GT.10 Borehole Clearing 
SOP GT.17 Laad Surveying 
SOP GT.22 In-Situ Sampling With BAT Sampling 
SOP SW.03 Surface Water Sampling 
SOP SW.04 Sediment Sampling 
SOP F0.13 Contaimxization, Reserving, Handling and Shipping 
of Soil and Water Samples 

SOP GT.08, Surface Soil Sampling 
SOP GT.01 Logging Alluvial and Bedrock Material 
SOP GT.02 Drilling and Sampling Using Hollow Stem Auger 
Techniques 
SOP GT.05 Plugging and Abandonment of Boreholes 
SOP GT.10 Borehole Clearing 
SOP GT.17 Land Surveying 
SOP GT.22 In-Situ Sampling With BAT Sampling 
SOP GW.06 Groundwater Sampling 
SOP SW.03 Surface Water Sampling 
SOP SW.04 Sediment Sampling 
SOP FO. 13 Containerization, Preserving, Handling and Shipping 
of Soil and Water Samples 
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Table 6.1 
(Continued) 

~ 

IHSS 

139.2 

~ 

144 

summmary of standard operating Procedures 
to Be Used for Implemmentation of Stages 2 and 3 of the 

OUS Phase I RFI/RI FSP 

~~~ 

Investigative Technique 

Surfacial soil sampling 
Soil Boring (geochemical & 
geophysical sample collection) 
BAT@ Sampling 
Surface-water and sediment 
sampling 

Collecting sediment samples 
Soil gas survey 
Radiological survey 
Soil Boring (geochemical & 
geophysical sample collection) 
BAT@ Sampling 
Surface-water and sediment 
sampling 

~~ ~ 

Applicable Guidance Procedures 

SOP GT.08, Surface Soil Samj)ling 
SOP GT.01 Logging Alluvial and Bedrock Matefial 
SOP GT.02 Drilling and Sampling Using Hollow Stem Auger 
Techniques 
SOP GT.05 Plugging and Abandomnt of Boreholes 
SOP GT.10 Borehole Clearing 
SOP GT.17 Land Surveying 
SOP GT.22 In-Situ Sampling With BAT Sampling 
SOP SW.03 Surface Water Sampling 
SOP SW.04 Sediment Sampling 
SOP FO. 13 Containerization, Reserving, Handling and Shippins 
of Soil and Water Samples 

SOP GT.09, Soil Gas Sampling and Eeld Analysis 
SOP GT.19 Field Gas Chromatographies. 
SOP GT.30, In Situ Charamation for Radionuclides 
SOP GT.01 Logging Alluvial arad Bedrock Material 
SOP GT.02 Drilling a& Sampling Using Hollow 
Auger Techniques 
SOP GT.05 Plugging and Abandonment of Boreholes 
SOP GT.10 Borehole Clearing 
SOP GT.17 Land Surveying 
SOP GT.22 In-Situ Sampling With BAT Sampling 
SOP SW.03 Surface Water Sampling 
SOP SW.04 Sediment Sampling 
SOP F0.13 Containerization, Preserving, Handling and Shipping 
of Soil and Water Samples 
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Table 6.1 
(Continued) 

150.1 

' 150.2 

150.3 

Summmary of Standard Operating Procedures 
to Be Used for lmplemmentation of Stages 2 and 3 of the 

OUS Phase I RFURI FSP 

Investigative Technique 
~~ 

Radiological survey 
Soil gas survey 
Soil Boring (geochemical & 
geophysical sample collection) 
BAT@ Sampling 
Surface-water and sediment 
Sampling 

Radiological survey 

Radiological survey 
Soil gas survey 
Soil Boring (geochemical & 
geophysical sample collection) 
Surfacewater and sediment 
sampling 

~~ 

Applicable Guidance Procedures 

SOP GT.30, In Situ Charactefzation for Radionuclides 
SOP GT.09, Soil Gas Sampling and Held Analysis 
SOP GT.19 Field Gas Chromatographies. 
SOP GT.01 Logging Alluvial and Bedrock Material 
SOP GT.02 Drilling and Sampling Using Hollow Stem 
Auger Techniques ) 

SOP GT.05 Plugging and Abandonment of Boreholes 
SOP GT.10 Borehole Clearing 
SOP GT.17 Land Surveying 
SOP GT.22 In-Situ Sampling With BAT Sampling 
SOP SW.03 Surface Water Sampling 
SOP SW.04 sediment Sampling 
SOP F0.13 Containerization, Preserving, Handling and Shipping 
of Soil and Water SamDles 

SOP GT.30 In Situ Charactemation for Radionuclides 

SOP GT.30 In Situ characterzation for Radionuclides 
SOP GT.09 Soil Gas Sampling or Field Analysis 
SOP GT.01 Logging Alluvial and Bedrock Material 
SOP GT.02 Drilling and Sampling Using Hollow Stem 
Auger Techniques 
SOP GT.05 Plugging and Abandonment of Boreholes 
SOP GT.10 Borehole Clearing 
SOP GT.17 Land Surveying 
SOP SW.03 Surface Water Sampling 
SOP SW.04 Sediment Sampling 
SOP F0.13 Containerization, Preserving, Handling and Shipping 
of Soil and Water Samples 
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Table 6.1 
(Continued) 

IHSS 

150.4 

150.61 
150.8 

Summmary of Standard Operating Procedures 
to Be Used for Implemmentation of Stages 2 and 3 of the 

OUS Phase I RFURI FSP 

Investigative Technique 

Radiological survey Surfacial 
soil sampling 
Soil Boring (geochemical & 
geophysical sample collection) 
BAT@ Sampling 
Surface-water and sediment 
Sampling 

Radiological survey 
Surfacial soil sampling 
Soil Gas Survey 
Soil Boring (geochemical & 
geophysical sample collection) 
BAT@ Sampling 
Surface-water and sediment 
sampling 

~~~ 

Applicable Guidance Procedures 

SOP GT.30, In Situ Charadenation for Radionuclides 
SOP GT.08, Surface Soil Sampling 
SOP GT.09 Soil Gas Sampling or Field Analysis 
SOP GT.01 Logging Alluvial and Bedrock Material 
SOP GT.02 Drilling and Sampling Using Hollow Stem 
Auger Techniques 
SOP GT.05 Plugging and Abaadonment of Boreholes 
SOP GT.10 Borehole Cleating 
SOP GT.17 Land Surveying 
SOP GT.22 In-Situ Sampling With BAT Sampling 
SOP SW.03 Surface Water Sampling 
SOP SW.04 Sediment Sampling 
SOP F0.13 Containerization, Preserving, Handling and Shipping 
of Soil and Water Samples 

SOP GT.30, In Situ Charawation for Radionuclides 
SOP GT.08, Surface Soil Sampling 
SOP GT.09 Soil Gas Sampling or Field Analysis 
SOP GT.01 Logging Alluvial and Bedrock Material 
SOP GT.02 Drilling and Sampling Using Hollow Stem 
Auger Techniques 
SOP GT.05 Plugging and Abandonment of Boreholes 
SOP GT.10 Borehole Clearing 
SOP GT.17 Land Sweying 
SOP GT.22 In-Situ Sampling With BAT Sampling 
SOP SW.03 Surface Water Sampling 
SOP SW.04 Sediment Sampling 
SOP F0.13 Containerization, Preserving, Handling and Shipping 
of Soil and Water Samples 
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Table 6.1 
(Continued) 

IHSS 

150.7 

151 
1 

Summmary of Standard Operating Procedures 
to Be Used for Implemmentation of Stages 2 and 3 of the 

OU8 Phase I RFI/iU FSP 

Investigative Technique 

Radiological survey 
Soil Boring (geochemical & 
geophysical sample collection) 
Surface-water and sediment 
sampling 

~ ~ ~ ~~ 

Surfacial soil sampling 
TWpipeline inspection 
Tank residue sampling 
Soil Gas Survey 
Soil Boring (geochemical & 
geophysical sample collection) 
BAT@ Sampling 
Surface-water and sediment 
sampling 

Applicable Guidance pn>cedures 

SOP GT.30 In Situ Charactemon for Radionuclides 
SOP GT.01 Logging Alluvial and Bedrock Material 
SOP GT.02 Drilling and Sampling Using Hollow Stem 
SOP GT.01 Logging Alluvial and Bedrock Material 
SOP GT.02 Drilling and Sampling Using Hollow Stem 
Auger TecMques 
SOP GT.05 Hugging and Abandonment of Boreholes 
SOP GT.10 Borehole Clearing 
SOP GT.17 Land Surveying 
SOP SW.03 Surface Water Sampling 
SOP SW.04 Sediment Sampling 
SOP F0.13 Containerization, Preserving, Handling and Shipping 
of Soil and Water SamDles 

~~ ~ 

SOP GT. 08 Surface Soil Sampling 
SOP GT.09 Soil Gas Sampling or Field Analysis 
SOP GT.01 Logging Alluvial and Bedrock Material 
SOP GT.02 Drilling ~d Sampling Using Hollow Stem 
Auger Techniques 
SOP GT.05 Plugging and Abandonment of Boreholes 
SOP GT.10 Borehole Clearing 
SOP GT.17 Land Surveying 
SOP GT.22 In-Situ Sampling With BAT Sampling 
SOP SW.03 Surface Water Sampling 
SOP SW.04 sediment Sampling 
SOP FO. 13 Containerization, Preserving, Handling and Shipping 
of Soil and Water Samples 
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Table 6.1 
(Continued) 

IHSS 

163.1 

163.2 

172 

Summmary of Standard Operating Procedures 
to Be Used for Implemmentation of Stages 2 and 3 of the 

OUS Phase I RFI/RI FSP 

Investigative Technique 

Radiological survey 
Surfacial soil sampling 
Soil Gas Survey 
Soil Boring (geochemical & 
geophysical sample mllection) 
BAT@ Sampling 
Surface-water and sediment 
sampling 

Ground penetrating radar survey 
magnetometer survey 
Soil Boring (geochemical & 
geophysical sample collection) 
Surface-water and sediment 
sampling 

~ ~ 

Radiological s w e y  
Surfadd soil sampling 
Surface-water and sediment 
sampling 

Applicable Guidance Procedures 
~ ~~ 

SOP GT.30, In Situ Characterzation for Radionuclides 
SOP GT.08, Surface Soil Sampling 
SOP GT.09 Soil Gas Sampling or Field Analysis 
SOP GT.01 Logging Alluvial and Bedrock Material 
SOP GT.02 Drilling and Sampling Using Hollow Stem 
Auger Techniques 
SOP GT.05 Plugging and Abandonment of Boreholes 
SOP GT.10 Borehole Clearing 
SOP GT.17 Land Surveying 
SOP GT.22 In-Situ Sampling With BAT Sampling 
SOP SW.03 Surface Water Sampling 
SOP SW.04 Sediment Sampling 
SOP F0.13 Containerization, Reserving, Handling and Shipping 
of Soil and Water Samples 

SOP GT. 18 Surface Geophysical Surveys 
SOP GT.01 Logging Alluvial and Bedrock Material 
SOP GT.02 Drilling a& Sampling Using Hollow Stem 
SOP GT.01 Lugging Alluvial and Bedrock Material 
SOP GT.02 Drilling and Sampling Using Hollow Stem 
Auger Techniques 
SOP GT.05 Plugging and Abandonment of Boreholes 
SOP GT.10 Borehole Clearing / 

SOP GT.17 Land Surveying 
SOP SW.03 Surface Water Sampling 
SOP SW.04 Sediment Sampling 
SOP F0.13 Containerization, Reserving, Handling and Shipping 
of Soil and Water Sam~les 

~ 

SOP GT.08, Surface Soil Sampling 
SOP SW.03 Surface Water Sampling 
SOP SW.04 sediment Sampling 
SOP F0.13 Containerization, Preserving, Hatldling and Shipping 
of Soil and Water Samples 
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Table 6.1 
(Continued) 

IHSS 
__ 

173 

188 

I 

Summmary of Standard Operating Procedures 
to Be Used for Implemmentation of Stages 2 and 3 of the 

OUS Phase I RFURI FSP 

Investigative Technique 

Radiological survey 
Soil gas survey 
Soil Boring (geochemical & 
geophysical sample collection) 
BAT@ Sampling 
Surface-water and sediment 
sampling 

Radiological survey 
Soil Boring (geochemical & 
geophysical sample collection) 
Surface-water and sediment 
sampling 

Surficial soil sampling 
Soil Boring (geochemical & 
geophysical sample collection) 
BAT@ Sampling 
Surface-water and sediment 
sampling 

Applicable Guidance Procedures 

SOP GT.30, In Situ Charamation for Radionuclides 
SOP GT.09 Soil Gas Sampling and Field Analysis 
SOP.GT.19 Field Gas Chromatographies. 
SOP GT.01 Logging Alluvial and Bedrock Material 
SOP GT.02 Drilling and Sampling Using Hollow Stem 
Auger Techniques 
SOP GT.05 Plugging and Abandonment of Boreholes 
SOP GT.10 Borehole Clearing 
SOP GT.17 Land Surveying 
SOP GT.22 In-Situ Sampling With BAT Sampling 
SOP SW.03 Surface Water Sampling 
SOP SW.04 Sediment Sampling 
SOP F0.13 Containerization, Presxving, Handling and Shipping 
of Soil and Water Samples 

SOP GT.30, In Situ Charamation for Radionuclides 
SOP GT.01 Logging Alluvial and Bedrock Material 
SOP GT.02 Drilling arid Sampling Using Hollow Stem 
Auger Techniques 
SOP GT.05 Plugging and Abandonment of Boreholes 
SOP GT.10 Borehole Clearing 
SOP GT.17 Land Surveying 
SOP SW.03 Surface Water Sampling 
SOP SW.04 Sediment Sampling 
SOP F0.13 Containerization, Preserving, Handling and Shipping 
of Soil and Water Samples 

SOP GT.08, Surface Soil Sampling 
SOP GT.01 Logging Alluvial and Bedrock Material 
SOP GT.02 Drilling and Sampling Using Hollow Stem 
Auger Techniques 
SOP GT.05 Plugging and Abandonment of Boreholes 
SOP GT.10 Borehole Clearing 
SOP GT.17 Land Surveying 
SOP GT.22 In-Situ Sampling With BAT Sampling 
SOP SW.03 Surface Water Sampling 
SOP SW.04 Sediment Sampling 
SOP F0.13 Containerization, Preserving, Handling and Shipping 
of Soil and Water Samples 
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Table 6.2 

~ ~ ~~ 

IHSS 

Compounds of Interest for Portable GC Calibration 

~~ 

COMPOUND OF INTEREST 

* 

118.1 

118.2 

Carbon Tetrachloride (0 
CI", Benzene, Dichloromethane, l,l,l- 

123.1 

I Trichloroethane (TCA), and Methylethylketone 
(MEK) 

Benzene, Toluene, Xylene, Perchloroethene (PCE), 
and Trichloroethene (TCE) 

137 

138 

139.1(N) & 139.1(S) 

139.2 

1 4 4 0  &144(S) 

150.1 

150.2 

150.3 

150.4 

150.6 & 150.8 

150.7 

151 

NA 

NA 

NA 

NA 

CTET, l,l,l-TCA, benzene, Toleuene, Xylene, 
MEK, Dichloromtbane, PCE, and TCE 

l,l-DCA, PCE, TCE, CTET, Benzene, Toluene, 
Xylene 

NA 

FCE, TCE, CTET, benzene, toluene and xylene 

Amtone, 1,l-DCE aod CTET 

PCE, WE, CTET, benzene, toluene and xylene 

NA 

Benzene, toluene, ethylbenzene, and xylene 

II 163.1 I TCE, PCE, Benzene, Toluene, and Xylene 
163.2 

172 

NA 

NA 

ll 173 I Acetone, PCE, CTEiT, and TCE 
184 I NA 
188 NA 

~ 

Peaks for other compounds will be noted. The GC will be recalibrated and a split sample run for those peaks. 
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Table 6.4 

Summary of Sample and Survey Location Frequency 

TBD = To be determined 
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7.0 PHASE I RFI/RI TASK SCHEDULE 

The schedule for conducting the OU8 Phase I RFIKI is summarized in Figure 7-1. The schedule 

reflects these milestones established in Attachment 2, Table 6 of the LAG (Appendix A). An 
estimated one and one half years will elapse from the time the Work Plan is approved by the 

regulatory agencies until a final report of the RFI/lU Phase 1 investigation is issued in July, 1994. 

The schedule addresses document development and regulatory review of Technical Memoranda 

between successive staged activities and investigation of the FSP. The schedule does not address 

contingencies for scheduling issues related to obtaining contractual authorization-to-proceed. a 
Several key elements of the Work Plan overlap chronologically. This overlap attempts to plan 

for flexibility which is designed into the staged investigations of the Work Plan and the critical 

need to implement the Work Plan on an aggressive schedule. 

Data validation will begin concurrent with the site characterization task (i.e. Stages 1,2,3,4 and 

5). Implementing data validation concurrent with site characterization will assist in the 
refinement of data collection procedures and in completing the Phase I RFI/RI reporting activities 
within the time frame established by the IAG. 
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8.0 HUMAN HEALTH RISK ASSESSMENT PLAN 

8.1 OVERVIEW 

Following implementation of the Work Plan and validation of all acquired data, a Baseline Risk 

Assessment (BRA) will be conducted to evaluate potential threats to human health and the 

environment from constituents associated with the Rocky Flats OU8 and/or MSSs contained 

within the unit boundary (Figure 8-1). 

8.1.1 Regulatory Basis 
e 

Section 300.430(d) of the National Contingency Plan (i.e., Code of Federal Regulations, March 

8, 1990, p. 8709) states that, as part of the remedial investigation, a Human Health Risk 

Assessment is to be conducted as part of a BRA to determine whether contaminants of concern 

identified at the site pose a current or potential risk to human health and the environment in the 

absence of remedial action. This section describes the Human Health Risk Assessment 

components, which include: 

0 Data collection/evaluation which includes identification and description of 
contaminants of concern (COCs); 

0 Exposure assessment; 

Ftme.IRFyRIWorkRan 
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0 Toxicity assessment; and 

0 Risk characterization. 

These components correspond to the four components within the IAG required in Section VII.D.l. 
for contaminant identification and documentation, exposure assessment and documentation, 

toxicity assessment and documentation, and risk characterization. Uncertainty analysis will be 
an integral part of each of these four components. 

Figure 8-2illustratesthe basic Human Health Risk Assessment process and components. 
The objective of this assessment is to identify and characterize the following: 

0 Toxicity and levels of hazardous and radioactive contaminants present in relevant 
media (e.g., air, ground water, soil, surface water, and sediment); 

0 Environmental fate and transport mechanisms within specific environmental media 
and cross-media fate and transport where apprjqxiiate; 

0 Potential human and environmental receptors; 

0 Potential exposure routes and extent of actual or expected 
exposure; 

0 Extent of expected impact or threat and the likelihood of such impact or threat 
occurring (i.e., risk characterization); and 

0 Levels of uncertainty associated with the above. 

To ensure acceptance of the Human Health Risk Assessment, four technical memoranda will be 
prepared for review and approval by CDH and EPA. These memoranda will outline how the 
most crucial steps in the risk assessment will be performed and will present comprehensive and 
detailed information that will be included in the risk assessment. Independently derived exposure 

assumptions will be documented and referenced in the technical memoranda and approved by a - 
RurseIRFyRIWorLRan 
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CDH and EPA prior to completion of the HHRA. The technical memoranda will address the 

following: 

0 Contaminants of concern; 
0 Exposure scenarios; 

e Toxicity values. 
0 Fate and transport models; and 

The Human Health Risk Assessment considers risks from both radiological and nonradiological 
contaminants. The EPA and DOE require a two-phase evaluation for the radiological portion of 
the assessment. The Human Health Risk Assessment will incorporate the two-phase analysis, 0 which includes: 

0 The implementation of procedures established by the International Commission on 
Radiological Protection @CW) and adopted by the EPA used to estimate the 
radiation dose equivalent to humans from potential exposure to radionuclides 
through all pertinent exposure pathways; and 

0 The computation of health risk, based on the age-averaged lifetime excess cancer 
incidence per unit intake (and per unit external exposure) for radionuclides of 
concern. 

Human Health Risk Assessment results will be used to determine if remedial actions are 

warranted at OUS and, if so, what associated cleanup levels will be necessary to protect human 
health. Cleanup levels are computed during the Feasibility Study. 

A number of guidance and information documents will be used to provide direction for 

developing the Human Health Risk Assessment. These include: 

RugcIRFyluWorkPlaa 
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e Risk Assessment Guidance for Suwrfund, - Part A: Human Health Evaluation 
Manual. Interim Final. EPA/540/1-89/002 (1989); Part B: Risk Evaluation of 
Remedial Alternatives. EPA/540/R-92/004 (1991); Part C: Development of Risk 
Based Preliminary Remediation Goals. EPA/540/R-92/003 (1991). 

e Office of Solid Waste and Emergency Response (OSWER) Directive 9285.6-03 
Human Health Evaluation, Supplemental Guidance: "Standard Default Exposure 
Factors"; 

e Guidance for Data Useability in Risk Assessment. Inkrim Final. 1990. 
EPA/540/G-90/008 (EPA, 1990); 

e SuDerfund ExDosure Assessment Manual. 1988. EPA/540/1-88/001 (EPA, 1988~); 
Procedures established by the ICRP and adopted by EPA in Federal Guidance 
Report No. 11 (EPA, 1988b); 

e Radiation Protection of the Public and the Environment, DOE Order 5400.5; 

e Risk Assessment in the Federal Government: Managinn the Process. 1983. 
National Academy Press, Washington, D.C.; and 

e Exposure Factors Handbook. EPA/600/8-89/043. U.S. Environmental Protection 
Agency, Office of Health and Environmental Assessment, Washington, D.C. 

e Publications of the National Council of Radiation Protection, International Council 
on Radiological Protection, United National Scientific Committee on the Effects 
of Atomic Radiation, as appropriate. 

In addition to available national EPA guidance, supplemental Region Vm risk assessment 

guidance will be used, if applicable. 

8.1.2 Background of Site Contamination 

OU8 is comprised of 24 MSSs throughout the 300,500,700, and 900 building areas as defined 

in the Final HRR (DOE, 1992b). The HRR also identifies areas of under-building contamination 

(UBC) and several other previously unrecognized sites that are potential areas of contamination 

opaable Unit No. 8 8-4 Dccanba 1.1992 
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(PACs). Phase I RFI/RI investigations in this work Plan are confined to specific IHSSs. 

Although investigation of other sites are not part of OU8, the presence of those sites within the 

boundary of OU8 was recognized and considered and basic location information is incorporated 

into this plan. Historical quantitative data was addressed for those sites, however, only 

qualitative historical data available from the draft HRR as discussed in Section 2.2 of this work 

plan was considered. 

Contaminants identified in the Final HRR (DOE, 1992a) at OUS MSSs and within the OU8 area 

include enriched and depleted uranium, plutonium, americium, beryllium, chlorinated solvents, 

chromates, hydrofluoric acid, potassium and sodium hydroxides, carbon tetrachloride, and 

petroleum hydrocarbons, among others. These compounds may occur in the groundwater, soils, 

ambient air, surface water, and sediments of OU8. 

OU8 is encompassed entirely in the protected area at the RFP. Thus, the primary mget 

population currently identified at OU8 is industrial site workers. Other target populations, 

including current offsite residents and future indllstrial and ecological site worker, will also be 
considered in the Human Health Risk Assessment. With DOE'S future ecological land use plans 

for the OU8 industrial area, future onsite residents are not likely target populations. Potential 

exposure pathways to target populations considered may include: 

0 Ingestion of groundwater, surface water, sediments, and soil; 

0 Inhalation of airborne soil and sediment particles, vapors, and gases; and 

e Dermal contact with soils, ground water, surface water, and airborne 
particulates. 
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Section 2.5 pments conceptual models of exposure pathways developed for each of three MSS 
groups in OU8 using the hown  site physical conditions and potential contaminant sources 
described in Section 2.3 and 2.4. The conceptual models were developed for use in the 
evaluation of potential risks of OU8 contamination to human health and the environment. The 
MSSs were organized into the three groups to simplify the conceptual models. The MSSs are 
categorized based on contaminant source type and release mechanisms. 

Data needs and DQOs presented in Section 5.2 of this work plan. Section 6.0 describes how the 
data needs identified will be collected. The data needs and FSP address the objectives described 

in Subsections 5.1 and 6.1 and include characterizing the nature and extent of contamination and 
the data collection necessary to assess the complete potential exposure pathways. Data to be 
collected in the OU8 RFI/RI or obtained from other progrums and used in the Human Health 
Risk Assessment includes sampling the following media. @ 

Soils: Data characterizing vertical depth contaminant concentrations in OU8 will 
be used to support discussions of contaminant fate and transport and, ultimately, 
the exposure assessment. 

Surfiual Soils: Radiological, nonradiological, and volatile organic compounds in 
surface soil data will be used to estimate potential exposure and risk through 
ingestion and, if necessary, estimate windborne particulate concentrations for 
subsequent inhalation exposures. 

e Surface Water and Sediments: Data characterizing contaminants in surface 
water and sediments can be used to support discussions of contaminant fate and 
transport, in addition to estimating exposure and risk from ingestion or dermal 
contact with surface water and sediments, and inhalation of sediments. 

e Groundwater: Data characterizing site-specific hydrogeology and potential 
contaminants in alluvial groundwater systems can be used to support discussions 
of contaminant fate and transport in addition to estimating exposure and risk from 
ingestion, inhalation, or dermal contact with groundwater. 

Phase1 RFURI Work- 
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e Air: 
can be used to support discussions of contaminant fate and transport in addition 
to estimating exposure and risk from inhalation. Air pathway analyses will be 
based on dispersion modeling. 

Data characterizing the potential for dispersion of contaminated sediments 

A comprehensive quantitative assessment of a l l  contaminants of concern and potential exposure 
pathways will be performed for surficial soils, surface water, and sediments as part of the RFI/RT. 

This RFVRI includes a preliminary determination of the presence or absence of groundwater 
contamination at suspect OU8 IHSSs. This information may aUow identification of preliminary 
COCs and exposure pathways for groundwater. Further investigation of groundwater 
contamination may result in additional RFI/RI. The preliminary schedule for implementation of 

this Work Plan is provided in Section 7.0. The remainder of this section generally describes the 

individual Human Health Risk Assessment components as they relate to the overall risk 

assessment. 0 

8.2 DATA COLLE(7IION/EVALUATION 

The objective of this section is to describe the procedures to identify contaminants potentially 
present at OU8 IHSSs at concentrations that could be of concern to human health. The 

contaminant description and identification of COCs' component of the Human Health Risk 

Assessment provides a summary of historical and RFYRT. data collected at OU8, provides an 
evaluation of historical and RFI/RI data relative to performing the Human Health Risk 
Assessment and describes how to use this information to perform the hazard identification. The 

contaminant description section includes the following information: 

0 Data collection; 
Data evaluation: and 

8-7 
Rarl 

Darmba 1.1992 



21 10-WP-OU8.01 ENVIRONMENTAL RESTORATION PROGRAM Manual 
Section No.: 8.0, REV. 2 Phase I RFI/RI Work Plan 

Operable Unit 8 Page: 8 of 25 
700 Area Effective Date: December 1, 1992 

0 Hazard identification. 

8.2.1 Data Collection 

The objective of the data collection task is to summarize all  data available for use in the Human 

Health Risk Assessment in preparation of further data evaluation activities. This step then 

identifies the historical data relevant to performing the Human Health Risk Assessment, 

assembles the RI data, and establishes data formats to facilitate data evaluation. The following 

data attributes are important to this step: 

0 Site description; 

0 Sample design with sample locations; 

0 Analytical method and detection limit; 

0 Results for each sample, including qualifiers; and 

Sample quantification limits and/or detection limits for nondetects; 0 

8.2.2 Data Evaluation 

Historical and RFI/RI data will be evaluated using EPA's Guidance for Data Useabilitv in Risk 

Assessment @PA, 1990). The EPA identified the following data usability criteria: 

e Assessment of data documentation for completeness; 

Assessment of data sources for appropriateness and completeness; 

Assessment of analytical methods and detection limits for appropriateness; 

0 

0 
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0 Assessment of sampling data quality indicators (completeness, comparability, 
representativeness, precision, and accuracy); and 

e Assessment of analytical data quality indicators (such as spike recoveries, 
duplicates, and blanks) for completeness, comparability, representativeness, 
precision, and accuracy. 

The RFVRI data that can be used to support a quantitative Human Health Risk Assessment will 

be identified. Part of this evaluation will include identification of the most appropriate summary 

process and format. This will involve identifying statistical summary techniques that consider 

spatial and temporal data distributions, determining if arithmetic or geometric means are 

appropriate, and determining the appropriate method for dealing with nondetected values and 

qualified data. The data summary will include: 

e The frequency of detection (number of positive detectdnumber of analyses) for 
each compound and sample location; and . 

e The minimum- and maximum-reported concentrations for each contaminant at 
each sample location. 

Tentatively identified compounds ("ICs) reported in the RFI/RI will be evaluated relative to their 

usefulness in the Human Health Risk Assessment. It is anticipated that risks resulting from 

exposure to TICS will not be characteked because of the absence of specific contaminant 

identity and available toxicological information. 

8.2.3 Hazard Identification 

The objective of the hazard identification is to identify RFP-related contaminants present at OU8 
in concentrations high enough that may be of concern relative to human health considerations. 

The HRR identified uranium, plutonium, beryllium, chlorinated solvents, chromates, acids, and 
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hydraulic oil within OU8. In addition to these contaminants, others may be identified based on 

RFI/RI analytical results. Criteria for performing the hazard identification include, but may not 
be limited to: 

e Frequency of detection; 

e Environmental media concentrations which exceed background concentrations; and 

e Comparison with HealthEnvir0nmenta.l criteria. 

8.2.4 Selection of Contaminants of Concern 

Analytical results from OU8 field sampling will be screened to retain those contaminants which 
are most likely to contribute significantly to risks the public. These COCs represent the most 

toxic, persistent, or mobile contaminants identified at an OU. If COCs are selected, adequate 

documentation will be prepared to justify including or excluding specific contaminants. As 
required by the IAG Section VII.D.l.a, a technical memorandum which includes a listing of the 

hazardous substances present and the criteria for their selection will be prepared and submitted 

to the EPA and State of Colorado for review and approval. The COCs selected from this list will 

be included in the memorandum with the known corresponding ambient concentrations of these 

contaminants. The memorandum will be submitted prior to the required submittal of the "R 

for OU8. 

r3) 

A flowchart to be used in screening COCs has been developed from the discussion in the && 
Assessment Guidance for SuDerfund (RAGS) Sections 5.8, 5.9, and 10.4 (EPA, 1989c) by the 

Rocky Flats Plant Risk Assessment Technical Working Group and is shown on Figure 8-3. In 
general, each box contains a screening criteria which may be answered "yes" or "no". Flow to 

the left indicates contaminants that will be deleted from quantitative risk assessment unless * 
phaseIRFyRIW0rLA.n 
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associated with an anomalous area, defined as 10 times the mean site concentration. 

Contaminants that the screening process moves to the right of the flowchart will be retained for 

quantitative risk assessment unless they are identified as essential human nutrients. Analytical 

results from the OU8 field sampling program will be screened in order to retain those 

contaminants which are most likely to contribute significantly to human health risks. 

The screening process begins with analytical results from the site-specific chemical analysis list 

set forth in this work plan. The data will be evaluated according to RAGS section 5.9.3 to 

determine if the detection frequency is greater than 5 percent. The chemical will be considered 

for elimination from the quantitative risk assessment i f :  

It is detected in one or perhaps two environmental media; 

It is not detected in any other sample media, or at high concentrations; and 

There is no reason to believe that the chemical may be present (EPA, 1989b). 

Contaminants with a detection frequency less than or equal to 5 percent will be screened to 

determine if they were detected in anomalous areas not previously known and/or outside of the 

current MSS boundary(s). Contaminants with low detection frequency that were not detected 

in anomalous areas will be deleted from further consideration. Contaminants with a detection 

frequency greater than 5 percent will be retained for further screening. 

As discussed in RAGS sections 5.8(3) and 10.4.7, remaining contaminants will be screened to 

determine if the concentration is statistically different from background. This second step in the 

screening process employs appropriate parametric and non-parametric statistical data evaluation 

methods (e.g., tolerance intervals, analysis of variance [ANOVA], etc.). Guidance on statistical 

methods includes RAGS (EPA, 1989c), Guidance for Data Useabilitv in Risk Assessment @PA, e 
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1990), Methods for the Evaluation of Cleanur, Standards @PA, 1989b), and Statistical Methods 
for Environmental Pollution Monitoring (Gilbert, 1987). Those contaminants which are not 
detected at concentrations statistically elevated above background will be considered for 

elimination, but will be further screened to determine if they are associated with anomalous areas. 

If they are not statistically elevated above background or associated with anomalous areas, they 

will be eliminated. 

The next step in the screening process is to determine if the chemical is considered a carcinogen. 
As indicated in Figure 8-3, EPA guidance will be employed to identify chemicals that 

classified as Group A, B, or C carcinogens. This screening step does not eliminate a chemical 
from further consideration unless it is statistically below background levels. Otherwise, the 
process automatically identifies carcinogens for inclusion in the risk assessment, even if detected 
at low concentrations. 

a 
Non-carcinogens retained for further screening will be checked to determine if mean 

concentrations are greater than one-tenth the value of identifred health protective criteria (e.g., 
reference dose-based criteria, drinking water standards, etc.). Contaminants with mean 

concentrations greater than one-tenth healtldenvironmental criteria will be retained in the 
screening process. If the mean concentration is less than one-tenth health protective criteria, the 
contaminant is reviewed for mobility, persistence, or significant decay products. Mobility may 
be evaluated according to criteria such as high volatility, high solubility, and low organic carbon 
partition coefficient &) and persistence may be evaluated according to criteria such as half-life 
and bioaccumulation. For example, as K, increases, a contaminant is more likely to remain in 

water than to bind to sediment or soil. Contaminants that are not highly mobile, persistent or 
possess significant decay products and are not associated with hot spots will be eliminated. 
Contaminants determined to be highly mobile or persistent may be retained for further screening. 
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The frnal screening step is to determine if any of the contaminants retained in the screening 
process are essential human nutrients. As stated in RAGS section 5.9.4, "chemicals that are 

essential human nutrients, present at low concentrations (i.e., only slightly elevated above 

naturally occurring levels), and toxic only at very high doses (i.e., much higher than those 
associated with contact at the site) need not be considered further in the quantitative risk 

assessment. Examples of such chemicals are iron, magnesium, calcium, potassium, and sodium" 
(EPA, 1989~). Consequently, contaminants that meet the essential nutrient criteria will not be 
considered further. 

Contaminants retained through the screening process represent the most prevalent, toxic, 
persistent or mobile contaminants. These will be added to the list of contaminants of concern, 

which will be used in the quantitative risk assessment. a 
There are inherent uncertainties that must be recognized in the data collection and evaluation 
component of the Human H d t h  Risk Assessment. Uncertainties include those associated with 

field sampling laboratory analysis and laboratory quality assurance procedures, and with accuracy 
of the RFEDS database or other databases compiled for use in the risk assessment. All of these 
sources of information are used to identify and describe COCs. 

8.3 EXPOSURE ASSESSMENT 

The objectives of the exposure assessment are to identify actual or potential chemical and 
radiological exposure pathways, characterize potentially exposed populations, and determine the 

concentration and duration of exposure. The exposure assessment includes several tasks: 

Characterization of the exposure setting relative to contaminant fate and transport 
and potentially exposed populations; 
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0 Identification of exposure pathways which are comprised of a s o m e  and 
mechanism of release to the environment, an environmental transport medium, a 
point of potential contact for humans or biota, an exposure point, and an exposure 
route at the exposure point; 

0 Identification of exposure scenarios associated with pathways to current and 
potential future exposed populations; and 

e Identifcation of uncertainties associated with the exposure assessment that impact 
the risk characterization. 

Exposure is defined as the contact of an organism with a contaminant or physical agent. The 
magnitude of exposure is determined by measuring or estimating the amount of a contaminant 
available at the exchange boundaria, When contaminants migrate from the site to an exposun? 

point, or when a receptor directly contacts contaminated media, exposure can occur. 

8.3.1 Conceptual Site Model 

The conceptual site model developed for OUS discussed in Section 2.5 will be used to evaluate 

primary and secondary contaminant sources and releases, and potential receptors and associated 
exposures. The models help to characterize the exposure setting relative to contaminant fate and 
transport mechanisms through exposed receptors. These models may be revised, based on RFVRI 
data collected for the OU, to incorporate new information. 

To assess the potential adverse health effects associated with access to the site, the potential level 
of potential receptor exposure to the selected contaminants must be determined. Both current and 
potential future receptors are considered in this determination. The primary current receptors 
identified at OU8 include occupational site workers, offsite residents, livestock, and aquatic and 

terrestrial wildlife. Offsite potential future receptors include light industrial and ecological site 
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workers. Future onsite residential receptors will be considered, although it is highly unlikely the 
RFP will allow unrestricted, residential use in the future. 

Intakes of potentially exposed receptors will be calculated separately for a l l  appropriate pathways 
of exposure to contaminants. Then, the total chronic intake by each route of exposure will be 

calculated by adding the intakes from each pathway. Total oral, inhalation, and dermal chronic 
exposures as well as external exposure from radionuclides will be estimated separately. Exposure 
concentrations will be estimated as described in Section 8.3.4 for a variety of reasonable exposure 
conditions in order to evaluate the range of plausible exposure concentrations. At a minimum, 
the exposure assessment will consider the estimated minimum, expected, and reasonable 
maximum exposure (RME) concentrations. FUvlE concentrations are represented by the 95th 

percent confidence limit on average concentration. 

8.3.2 Contaminant Fate and Transport 

The conceptual site model helps identlfy potential contaminant fate and transport mechanisms. 
These could include soil contents leaching to groundwater and subsequent transport, soil 
entrainment and downwind deposition, or surface runoff that transports surface soil and sediments 
downslope. Contaminant-specific characteristics affect fate and transport. Compound-specific 

factors affecting the probability a contaminant will migrate include, but are not limited to, the 
following: 

b Solubility; 
0 Partition coefficients; 
0 Vapor pressure; 
b Henry's Law constant; 
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0 Bioconcentration or dilution factors; and 
Half-life or degradation in the environment. 0 

The evaluation of these factors will help determine if contaminants can migrate from their 
sources to potential receptors. This includes not only those receptors identified under current use 

scenarios, but those identified under potential future exposure scenarios as well. 

Models utilized for fate and transport evaluation will be described and submitted in a technical 

memorandum to the EPA and State of Colorado for review and approval as required by the IAG 

Section VII.D.1.b. The memorandum will include a summary of the data that will be utilized in 

these models. Representative data will be utilized and the stations, assumptions, and Uncertainties 

associated with the models shall be documented. This memorandum will be submitted prior to 
the required submittal of the baseline risk assessment. 0 

8.3.3 Exposure Pathways 

By using the conceptual site model and information on contaminant fate and transport, exposure 
pathways can be identified. This information, combined with data on the physical site setting 
and potentially exposed site workers, will be used to identify and evaluate complete exposure 

pathways. The Human Health Risk Assessment will consider only complete exposure pathways, 
those for which data support the presence of a source, release mechanism, transport mechanism, 
exposure route, and affected receptor. Complete exposure pathways include the receptors and 
exposure route (ingestion, inhalation, dermal, and external irradiation). 

As required by the IAG Section VII.D.l.b, a technical memorandum will be submitted to EPA 
and the State of Colorado for review and approval concerning the exposure scenarios. The a - 
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memorandum will describe the present, future, potential, and reasonable-use scenarios. A 
description of the assumptions made and the data used will be included. This memorandum will 
be submitted prior to the required submittal of the baseline risk assessment. 

8.3.4 Exposure Point Concentrations 

By using the data set identified as part of Subsection 8.2.2, exposure point concentrations will 

be estimated. Some data will be collected at the point of exposure. Other data collected at the 
s o m e  may be used in conjunction with a transport model to estimate expected concentration at 
some exposure point. Because modeling may add uncertainty, the work plan emphasizes 
collecting data at exposure points where possible, even though these data provide only a snapshot 
of conditions in time and space. 0 
A statistical approach will be taken to characterize a range of exposure point concentrations for 
representative exposure scenarios and conditions. The initial step will be to evaluate and 

characterize the underlying statistical distribution (e.g., normal, lognormal, etc.) through classical 

methods such as histograms and goodness of fit tests, and similar summary statistics. Based on 
this initial assessment, suitable measures of central tendency and dispersion such as the mean, 
variance, and similar summary statistics will be developed. These measures will be used to 

characterize exposure point concentrations for different cases of interest such as: the expected 
case; the 95 percent lower confidence limit case, and the 95 percent upper confidence limit the 
RME case. 
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8.3.5 Contaminant Intake Estimation 

Contaminant intake or exposure is normalized for time and body weight and is expressed as 

milligrams of chemical per kilogram of body weight per day @&$day). Radionuclide intake 

is expressed in picocuries (pCi). Six basic factors are used to estimate intake: exposure 

frequency, exposure duration, contact rate, chemical concentrations, body weight, and averaging 

time. These factors are based on the types of exposure (e.g., ingestion, inhalation, or dermal). 

The lower confidence limit, upper confidence limit, and average exposure point concentrations 

are used in conjunction with receptor activity patterns to estimate contaminant intake for each 

exposure route as appropriate. EPA guidance such as Risk Assessment Guidance for SuDerfund 

Volume 1: Human Health Evaluation Manual Sumlemental Guidance, Standard Default Ex~osure 

Factors Interim Final, March 25, 1991 @PA, 1989c) will be consulted in developing bounding 
0 

case exposure parameters to support an unbiased exposure assessment. Also, the averaging time 

for carcinogens and noncarcinogens differ. 

Other standard contaminant intake rates established by the EPA that will be used, if appropriate, 

include the following: 

e Soil ingestion rates based on age; and 

Inhalation rates based on activity levels. e 

Contaminant intake rates can also be estimated for dermal exposures. Of the four routes of 

exposure (ingestion, inhalation, dermal, and external irradiation), the greatest uncertainty is 
associated with dermal exposures. 
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8.3.6 Uncertainly in the Exposure Assessment 

The ability to construct exposure scenarios for a site depends on the amounts and kinds of 
environmental data collected for that purpose. Some uncertainty is inherent in environmental data 

collection. The numbers and kinds of uncertainties included in the exposure assessment directly 
impact the risk characterization; many professional judgements impact the identification and 
description of physical site attributes that affect exposure and activity patterns. One of the major 
areas of uncertainty in the exposure assessment is the prediction of human activities that lead to 

contact with environmental media and exposures to site-related contaminants. This section of 
the Human Health Risk Assessment will identify and evaluate how site attributes related to 
environmental sampling and analysis, fate and transport modeling, and exposure parameter 

estimation and assumptions about them affect assessing risk. Uncertainty analysis will be 

performed to characterize and quantify, if possible, the sources and magnitudes of uncertainty in 
the data collection and evaluation component. Quantitative techniques may include sensitivity 
analysis, or numerical methods such as Monte Carlo analysis. A more detailed description of 

uncertain analyses considered for use in completing the overall Human Health Risk Assessment 
for OU8 is in Section 8.5. 

0 

8.4 TOXICITY ASSESSMENT 

The objective of the toxicity assessment is to describe the contaminants considered in the Human 
Health Risk Assessment relative to their potential to cause harm. The toxicity assessment has 
two general steps. The fmt determines what adverse health impacts, if any, could result from 

exposure to a particular contaminant. These are typically classified as carcinogenic and 
noncarcinogenic health effects. The second step, the dose-response evaluation, quantitatively 
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examines the relationship between the level of exposure and the incidence of adverse health 

effects. 

Toxicity depends on the dose or concentration of the substance (dose-response relationship). 

Toxicity values are a quantitative expression of the dose-response relationship for a contaminant 

and take the form of Risk Reference Dose (RfD) and cancer slope factors, both of which are 

specific to exposure via different routes. 

Two sources of toxicity values are currently available for chemicals and radionuclides. The 

primary source is the EPA's Integrated Risk Information System @US) database, which contains 

up-to-date health risk and ~gula tory  information. IRIS contains only those RfDs and slope 

factors that have been verified by EPA work groups, and is considered by EPA to be the 

preferred source of toxicity information for chemicals. 

Following IRIS, the most recently available Health Effects Assessment Summary Tables 

(HEAST), issued by EPA's Office of Research and Development, will be consulted to identtfy 

interim RfDs and slope factors for chemicals and radionuclides. Other sources such as ICRP and 

National Commission on Radiological Protection (NCRP) will also be consulted. 

Toxicity values for substances identified in OU8 which lack EPA toxicity values can be 
developed in consultation with EPA's Environmental Criteria Assessment Office (ECAO). It is 

not expected that toxicity values will be developed within the OU8 Human Health Risk 

Assessment. 

A technical memorandum listing the toxicological and epidemiological studies utilized to perform 

the toxicity assessment as required by the IAG Section VII.D.1.c. will be submitted to EPA and 
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the State of Colorado for their review and approval This memorandum will be submitted prior 
to the required submittal of the baseline risk assessment. 

In addition to identifying appropriate toxicity values, this section of the Human Health Risk 
Assessment will provide brief toxicity profiles based on recent, published literature for each 
contaminant evaluated in the Human Health Risk Assessment. These profiles will describe the 

acute, chronic, and carcinogenic health effects associated with radioactive and nonradioactive 

contaminants identified in OU8. Acute and chronic exposure to site related radionuclides will 
be discussed, but most of the information presented will deal with the carcinogenic hazard posed 
by the site-specific radionuclides. 

The toxicity assessment section will include an evaluation and discussion of uncertainties. The 
numbers and kinds of uncertainties identified for the toxicity assessment directly impact the risk 

assessment, Uncertainties for the toxicity assessment are associated with the toxicity values and 

their derivation, or the lack of toxicity values for site-related contaminants. Uncertainties include, 

but may not be limited to, the following: 

0 Not all constituents at the site have critical toxicity values (such as cancer slope 
factors or reference doses). Therefore, potential risk cannot be quantified for these 
constituents and this may underestimate risk from the site. 

0 Using cancer slope factors derived from the upper 95th percent confidence limit 
is likely to lead to overestimation of risk. Carcinogen slope factors assume no 
threshold for effects; if thresholds do exist, the true risks could be zero at 
sufficiently low doses. 

0 Lacking toxicity data, synergistic or antagonistic effects cannot be accounted for 
quantitatively. 
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Critical toxicity values derivation include, but may not be limited to, the following: 

e Extrapolating toxicity values from high experimental doses to low doses for 
environmental exposures; 

e Extrapolating data from tests with experimental animals to humans; extrapolating 
test data collected over short durations to long-term exposure durations; 

Extrapolating data collected using homogeneous experimental animal populations 
to humans who individually can vary substantially in their dose-response reactions; 

Extrapolating from continuous experimental doses given to animals to intermittent 
human exposures; and 

e Extrapolating absorption rates. 

@ The methods used to derive slope factors and reference doses are intended to be conservative in 
recognizing these types of uncertainties. In addition to the numerical approaches used to 
incorporate uncertainty in deriving toxicity values, the overall quality of the toxicology data base 

for a compound is evaluated. This can include consideration of a number of studies, their 
consistency, the availability of information on multiple species and multiple routes of 
administration, the demonstration of a clear dose-response relationship, plausible biological 
mechanisms of action, and especially direct evidence of effects in humans. Such reviews are 

performed by the EPA in developing toxicity parameter values and result in an overall evaluation 
of the conftdence level in the toxicity values. Not all toxicity values represent the same degree 
of uncertainty; all are subject to change as new evidence becomes available. 

8.5 RISK CHARACXXRIZATION 

This part of the Human Health Risk Assessment presents the evaluation of potential risks to 
public health associated with exposure to contaminants at the OU8 site. Potential carcinogenic 
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and noncarcinogenic risks associated with complete exposure pathways will be estimated. Risk 

characterization involves integrating exposure assumptions and toxicity information to 
quantitatively estimate the risk of adverse health effects. Risk characterization will be performed 
in accordance with EPA guidance (EPA, 1989~). 

Noncancerous healtb effects will be assessed by comparing the estimated daily intake or exposure 
to a contaminant to its RfD. This comparison measures the potential for noncarcinogenic health 

effects given the chemical intake factors used to estimate exposure. To assess the potential for 
noncancerous effects posed by multiple contaminants, the EPA's hazard index approach will be 
used. The method assumes dose additivity. Hazard quotients (individual chemical intake divided 

by the chemical RfD) are summed based on identification of target-tissues and like impacts to 

provide a hazard index; if the index exceeds one, there is a potential for health effects. 0 
The potential for carcinogenic effects for nonradiological contaminants will be estimated by 
calculating excess lifetime cancer risks from the lifetime average exposure and cancer slope 

factor. IRIS slope factors for radionuclides of concern will be used to estimate risks from 
exposure for up to four pathways: inhalation, ingestion, air immersion, and external irradiation. 
HEAST tables will also be used to identify interim RfDs and slope factors for any radionuclides 
of concern not included in the IRIS database, and radiological risks will be estimated according 
to guidance provided by the EPA (1989~). As a latter step in estimating risks, coordination will 

be conducted with the EPA, Region Vm, Environmental Criteria Assessment Office (ECAO) for 
assistance in developing toxicity values. 

For radiological contaminants, dose to the public will first be determined for the pathways in 
question for each radionuclide of concern. Based upon these doses, the risk of an effect will be 

determined using age- and sex-specific coefficients for individual organs receiving radiation 
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doses. In accordance with EPA guidance, organ-specific dose conversion factors will be used 

to derive slope factors that represent the age-averaged lifetime excess cancer incidence per unit 

intake for the radionuclides of concern. The sum of the risks from all radionuclides and 

pathways yields the lifetime risk from the overall exposure. Risks will be combined as 

appropriate, taking into consideration the plausibility of multiple exposures. 

The Human Health Risk Assessment will present the chemical and radiological risk estimates 

separately with discussion on the additivity potential for these risks. Both noncancerous and 

cancer risks will be estimated by using RME combined with exposure assumptions. This allows 

risk ranges to be considered rather than as a single value, and more closely considers the 

uncertainty associated with the estimates. Radiological risk will be presented in terms of the 

three common formats currently used in the radiologic and regulatory communities. These 

include: HEAST-type calculations as described in EPA's Risk Assessment Guidance for 
Superfund, Committed Effective Dose Equivalent (50 year commitment) also which is also 
suggested by EPA, and the more conventional accrued effective dose equivalent method used in 

the practice of health physics. In addition, risks may be added across exposure routes if 

conditions for doing so (Le., biologically plausible and consistent with reasonably expected 

exposure scenarios) indicate that it is appropriate. 

@ 

Not all contaminants identified at OU8 will have toxicity values, thereby limiting the ability to 

develop quantitative estimates of risk. Where adequate toxicity values cannot be identified, 
potential risks associated with exposure to those constituents will be dealt with qualitatively. 

The numbers and kinds of uncertainties identified in the Human Health Risk Assessment directly 

impact the interpretation of estimated risks developed in this section. Quantitative risk estimates 

derived in risk assessments are conditional estimates that include numerous assumptions about 
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exposures and toxicity. Uncertainty is introduced from a variety of sources including, but not 

limited to, the following: 

0 Sampling and analysis; 
e Exposure estimation; 
e Exposure population dynamics; and 
e Toxicological data. 

Risk assessment involves extrapolation of often incomplete data and information obtained under 
one set of conditions to a likelihood or probability of events to be encountered under different 
circumstances. The objective of this task will be to evaluate the reliability of the Human Health 

Baseline Risk Assessment as a scientifically credible instrument upon which to base risk 

management decisions. An uncertainty analysis will be performed to characterize and quantify, 
to the extent practicable, the sources and magnitudes of uncertainty in the Human Health Risk 

Assessment. 

The existing data bases may be inadequate for accurate analysis, and the complexity of the 
process requires the incorporation of expert or subjective judgments. Quantitative techniques may 
include sensitivity analysis of testable or untestable assumptions, fmt-order analysis to evaluate 

the propagation of errors, or numerical methods such as Monte Carlo analysis. To handle 
uncertainty, other methods of analysis of incomplete data sets may utilize Batesian theorems, 
expert systems that analyze the consequences of events relative to others, or other types of logic 
systems such as event or fault trees. The results of these analyses can be converted into 
quantitative terms to express probabilities. 
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9.0 ENVIRONMENTAL EVALUATION WORK PLAN 

9.1 INTRODUCTION 

OU8 lies entirely within the production area at RFP in areas surrounding the building complexes 

300, 700, and 900. This area has been developed to such an extent that there are no viable 

ecosystems or natural habitats. There are insufficient ecosystems, components, or functions 
existing within OU8 to require or allow a comprehensive ecological risk assessment. OU8 

overlaps with several other plant site OUs and is largely included within the OU9 ecological 

study area, which extends throughout most of the RFP production area. The OU9 Environmental 

Evaluation Work Plan (EEWP) (EG&G, 1992g) provides for ecological risk evaluation of the 

production area focused on requirements appropriate for the depauperate ecosystems that exist 

there. The objective of the OU8 EE is to address and characterize any potential for adverse 

impacts to ecosystems or ecological resources present or at other locations and then to determine 

if there is a risk of contamination via abiotic or biotic transport. 

0 

Coordination of OU8 EE requirements with the OU9 EE is required due to the overlapping study 

areas. Habitat and biological surveys proposed for OU9 will cover the entire industrial area, and 

as a result will apply to OU8. Following is a brief description of the study components proposed 

for OU9 and how these studies relate to the OU8 EE. This description is based on the final EE 

technical memorandum for OU9 dated June 1992 that has been submitted for agency review. 

Due to the extensive overlap of OU9 and OU8, it is expected that all work related to the EE for 

OU8 will be conducted as part of the OU9 Work Plan. However, should the OU8 Work Plan 

be implemented prior to OU9, the EE described in OU9 will then be implemented as part of the 

0 ou8 activities. 
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9.2 BIOLOGICAL AND HABITAT SITE CHARACTERIZATION 

Biota and habitat surveys proposed for OU9 will be adequate for the biological and habitat 

characterization of OU8 and will not be duplicated or repeated. The target list of taxa including 

migratory birds, and other species of concern will be in accordance with the same listing to be 
presented in the EEWP and technical memoranda for OU9 (see Section 9.3). These surveys will 

provide the following information applicable to OU8: 

0 Comprehensive survey and mapping of types and extent of habitats, particularly 
habitats that could support migratory birds; 

0 Presence andlor use of habitats by raptors and migratory birds, including 
waterfowl and passerine species; 

0 Presence or absence of threatened and endangered species, or species of special 
concern; and 

0 Data on small and large mammal or bird population dynamics, if present. 

This characterization will include a literature review, expert consultation, and field surveys for 
1) vegetation, 2) species of special concern, 3) small and large mammals, and 4) birds. Soil 

series will not be mapped because of the heavily disturbed nature of the soil surface within OU8. 

This information will be included in the following three reports: 

0 Habitat survey report for compliance with acts for protection of migratory birds; 

0 Biological survey report for compliance with acts and regulations protecting 
threatened and endangered species; and 

0 Reporting of results of small and large mammals and bird surveys. 
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9.3 ECOTOXICOLOGICAL, INVESTIGATIONS 

Details of the Ecotoxicological Investigation approach and its schedule to initiate and complete 

it within an entire EE for a one-phase RFYRI are described in the final technical memoranda 

for OU9 (EG&G, 1992g). The ecotoxicological work will be completed after surficial soils, 
sediments, and surface water samples are collected and the analytical data evaluated. 

Ecotoxicological investigations will be conducted if the following conditions are present on OU8: 

0 If target taxa are present on the study area and could accumulate or concentrate 
target analyta; and either 

0 The contaminated target taxa are capable of migration outside the OU8 study 
boundaries; or 

0 The contaminated target taxa are highly mobile and actually move outside the 
study or industrial area boundaries. 

If the above conditions are not met, then it is presumed that there is no risk of contamination of ~ 

off-site biota from OU8. 

If an ecotoxicological investigation is necessary, it would consist of the following procedures: 

0 Developing a site-specific Conceptual Exposure Model to identify potential 
pathways for exposure of on-site biota; 

0 Developing a Conceptual Biota Transport model to identify potential pathways for 
off-site transport; 

0 Selection of target taxa and target analytes (biologically active COCs); and 

8 Direct measwement of target analytes within target taxa. 
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A Technical Memorandum will be prepared and submitted for EPA and CDH review and 

approval and U.S. Fish and Wildlife Surface and Colorado Department of Wildlife review prior 

to initiating any work. 

The procedures for conducting this type of investigation for the industrial area are presently under 

development for OU9 and would be adapted, if needed, for the highly disturbed study area in 

OUS. 

This information would be used to assess the ecological risk posed by contaminant migration by 
biological pathways. Information on contaminant migration by target taxa to other Ous will be 

provided to those OU managers for use in conducting their EEs for identifying ecological risks. 

This would be a quantitative estimate with the appropriate uncertainty analysis for model 

assumptions and estimates of parameters. This information would also be coordinated with 

contaminant migration by physical or abiotic media developed during the site characterization and 

transport models. 

@ 

9.4 ENVIRONMENTAL EVALUATION REPORT 

The EE portion of the BRA in the Phase I RFYRI report will consdt of the habitat survey, 

biological survey and small mammal and bird survey reports discussed in Section 9.2. If an 

ecotoxicological investigation is conducted in Phase I, the results could be included in the EE 

portion of the BRA in the Phase I RFI/RI report. 
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10.0 QUALITY ASSURANCE ADDENDUM 

All work conducted in support of OU8 Phase I RFVRI activities will be directed by the EG&G 

Environmental Management Department Quality Assurance Project Plan for CERCLA Remedial 

JnvestigatiodFeasibility Studies and RCRA Facilities InvestigatiodCorrective Measures Study 

Activities (QAPjP). The QAPjP complies with the requirements of EPA QAMS-005/80 and DOE 
Order 5700.6B which addresses NQA- 1. 

The QAPjP will be supplemented by a Quality Assurance Addendum (QAA) specific to OU8 and 

provided to AS1 by EG&G for inclusion in the Work Plan after EG&G completes its review of 
a draft iteration of this Work Plan. The QAA will establish the specific Quality Assurance (QA) 

controls applicable to the field investigation activities described in the Plan. 

The QAA provided by EG&G that will guide the activities presented in this Work Plan are 

presented on the following pages in this section. 

10.1 INTRODUCTION 

This section consists of the QAA for Phase I investigations at Operable Unit No. 8 (OUS), which 

supplements the "Rocky Flats Plant Site-Wide Quality Assurance Project Plan for CERCLA 

Remedial InvestigationFeasibility Studies and RCRA Facility InvestigationdContive Measures 

Studies Activities" (QAPjP). This QAA establishes the site-specific QA controls applicable to 

the investigation activities described in the OU8 Work Plan (OU8 WP). 
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OU8 is one of 16 operable units identifed for investigations under the Rocky Flats Plant 

Interagency Agreement. OU8 contains 24 MSSs which are described in Section 2.3 of the OU8 

WP. Section 2.4 describes the nature and extent of contamination at the MSSs within OU8. The 

OU8 WP was prepared in accordance with EPN530/SW-89-031, RFI Guidance @PA 1989a), 

EPA/540/8-89/004, Guidance for Conducting Remedial Investigations and Feasibility Studies 

Under CERCLA (EPA, 1988a), and the LAG. 

10.1.1 Organization and Responsibilities 

The overall organization of EG&G Rocky Flats and the EMD and divisions involved in ER 
Program activities is shown in Figures 1-1,1-2, and 1-3 of Section 1.0 of the QAPjP. Individual 

responsibilities are also described in Section 1.0 of the QAPjP. a 
Contractors will be tasked by EG&G Rocky Flats to implement the field activities outlined in the 

OU8 WP. The specific EMD personnel who will interface with the Contractors and who will 

provide technical direction are shown in Figure 10-1. 
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10.12 Quality Assurance Program 

The QAPjP was written to address QA controls and requirements for implementing IAG-related 

activities. The content of the QAPjP was driven by DOE RFP SOP 5700.6B, which requires a 

QA program to be implemented for all RFT activities based on American Society of Mechanical 

Engineers (ASME) NQA-1, "Quality Assurance Requirements for Nuclear Facilities," as wall as 

the IAG, which specifies that a QApjP for IAG-related activities be developed in accordance with 

EPNQAMS-005/80, "Interim Guidelines and Specifications for Preparing Quality Assurance 

Project Plans." The 18-element format of NQA-1 was selected as the basis for both the QApjP 

and subsequent QAAs with the applicable elements of QAMS-005180 incorporated where 

appropriate. Figure 2-1 of the QAPjP illustrates where the 16 QA elements of QAMS-005/80 

are integrated into the QAPjP and also into this QAA. Section 2.0 of the QAPjP also identifies 

other DOE Orders and QA requirements documents to which the QAPjP and this QAA are 

responsive. 
@ 

The controls and requirements addressed in the QAPjP are applicable to OU8 Phase I activities, 

unless specified otherwise in this QAA. Where site-wide actions are applicable to OU8 activities, 

the applicable section of the QAPjP is referenced in this QAA. This QAA addresses additional 

and site-specific QA controls and requirements that are applicable to OU8 Phase I activities that 

may not have been addressed on a site-wide basis in the QAl?jP. Many of the QA requirements 

specific to OU8 are addressed within other section of the OU8 WP and are referenced in this 

QU. 

10.1.2.1 Training 

Personnel qualification and training requirements for REF ER Program activities are addressed 

in Section 2.0 of the QAPjP. Personnel qualifications and training required to perform the EMD 

Operating Procedures (OPS) and Environmental Management Radiological Guidelines (EMRGs) 
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that are applicable to OU8 investigations are specified within the respective procedures. The 

EMD OPS (which may also be referred to as EM SOPs in the QAPjP and the OUS WP) and 

EMRGs that are applicable to Phase I activities at OUS are identified in Table 10.1. 

10.1.2.2 Quality Assurance Reports to Management 

A QA summary report will be prepared annually or at the conclusion of these activities 

(whichever is more frequent) by the EMD Quality Assurance Project Manager (QAPM) or 

designer. This report will include a summary of field operation and laboratory inspections, 

surveillance, and audits and a report on data verificationhalidation results. 

10.1.3 Design Control and Control of Scientific Investigations 

10.1.3.1 Design Control 

The OU8 WP describes the investigation activities that will be implemented during the Phase I 

characterization of the OU8 IHSSs. The OU8 WP identifies the objectives of the investigations; 

specifies the sampling, analysis, and data generation requirements; and identifies applicable 

operating procedures that will provide controls for the investigations. As such, the OU8 WP is 

considered the investigation control plan for OU8 Phase I RFI/IU activities. 

The disposition of investigation-derived waste is being developed through EG&G Environmental 

Operations Management (EOM) Department. EOM has been developing procedures for handling 

and disposal of investigation-derived wastes. These procedures are being reviewed by DOE, 

CDH and EPA. It is not necessary to discuss in detail the process in this work plan as the final 

procedure will cover all environmental field activities through SOPs or other documentation to 

be determined. 
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10.1.3.2 Data Quality Objectives 

The development of DQOs for the OU8 Phase I investigations is presented in Section 5.0 of the 

OUS WP. The DQOs for OU8 were established in accordance with 3-stage process described 

in Data Quality Objectives for Remedial Response Activities (EPA, 1987), and Appendix A of 

the QAPjP (EG&G, 1991a). 

Identifying data quality needs begins with defining investigation objectives and idenwing data 

uses and the types of data to be collected. Phase 1 investigation objectives, data uses and DQOs 

for OU8 are defined in Section 5.0. Other factors that are necessary in identifying data quality 

needs include selecting appropriate analytical levels, contaminants of concern, levels of concern, 

required detection limits, and critical samples. The analytical levels, contaminants of concern, 
levels of concern, and required detection limits are presented in Section 5 of the OU8 WP. 

Data quality can be measured in terms of precision, accuracy, representativeness, comparability, 

and completeness (PARCC) parameters. Precision, accuracy, and completeness are quantitative 

measures of data quality, while representativeness and comparability are qualitative statements 

that express the degree to which sample data represent actual conditions and describe the 

confidence of one data set to another. These parameters are defined in Appendix A of the 
QAPjP (EG&G, 1991a). PARCC parameters will be determined for OU8 Phase I investigations 

as described previously in Section 5. PARCC parameter goals are established prior to initiating 

investigations in order to assist decision makers in determining if DQos for measurement data 

have been met. The goals for precision and accuracy for the contaminants of concern identified 

in Table 5.2 are presented in Table 10.2. The goal for completeness is 100 percent with a 

minimum acceptable completeness of 90 percent for laboratory measurement data and 80 percent 

for field measurements. 
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Based on the data quality needs identifed for OU8 Phase I investigations, the sampling and 

analytical options were evaluated. The sampling and analytical methods selected for OU8 Phase 

I investigations are listed in Table 5.2. The specific field analytical methods and the Standard 

EPA and EPA CLP laboratory methods are identified in Table 10.2. 

10.1.3.3 Sampling Locations and Sampling Procedures 

The sampling plan for OU8 is described in Section 6 of the OU8 WP. Sampling activities will 

be staged, with the initial stages providing information that will be used to direct and refine 

sampling methods and location in subsequent stages. 

The operating procedures that are applicable to OU8 Phase I field activities and the particular 

activities to which they are applicable are summarized in Table 10.1. @ 

10.1.3.4 Analytical Procedures 

The analytical program for OU8 Phase I RFI/RI investigation is discussed in Section 6.8.6. The 

analytes of interest and the specified detection limits for radiation surveys, surface scrape 

radiochemistry, soil gas sampling, subsurface (borehole) soil sampling, shallow soil sampling, 

alluvial groundwater sampling, asphalt sampling, and surface wipe sampling for each IHSS are 

identified in Table 6.3. The analytical methods that shall be adhered to are those that are 

specified in the EG&G Rocky Flats General Radiochemistry and Routine Analytical Services 

Protocol (GRRASP), Parts A and B. These methods are referenced in Section 3.0 of the QApjP. 

Specific analytical methods for each analyte identified in Table 6.3 are referenced in Table 10.2. 

> 
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10.1.3.5 Equipment Decontamination 

Non-dedicated sampling equipment (i.e., sampling equipment that is used at more than one 

location) shall be decontaminated between sampling locations in accordance with OPS-F0.03, 

General Equipment Decontamination. Other equipment (e.g., heavy equipment) potentially 

contaminated during drilling, boring, well installation, sample collection, etc. shall be 

decontaminated as specified in OPS-F0.04, Heavy Equipment Decontamination. 

10.1.3.6 AirQuality 

Air monitoring will be conducted during implementation of field activities that have the potential 

to create windblown dispersion of contaminants, including drilling, coring, and installation of 
boreholes and monitoring wells. Air monitoring will ensure that OU8 RFVRI activities comply 

with the RFP Interim Plan for Prevention of Contaminant Dispersion. Air monitoring will be 
conducted according to OPS-F0.01, Wind Blown Contaminant Dispersion Control. 

10.1.3.7 Quality Control 

To ensure the quality of the field sampling techniques, collection and/or preparation of field QC 

samples are incorporated into the sampling scheme. Field QC samples and collection frequencies 

for OU8 are addressed in Section 6.8.4 and are identified in Table 6.4. A specific sampling 

schedule will be prepared by the sampling subcontractor for approval by the EG&G Laboratory 

Analysis Task Leader (Figure 10-1) prior to sampling. The implementing subcontractor will be 
required to prepare and submit a specific sampling schedule. This schedule will include 

provisions for equipment rinsate blanks, etc. and approval must be obtained prior to beginning 

any sampling activities. 
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Obiectives for Field OC Samoles 

Equipment rinsate blanks are considered acceptable (with no need for data qualifcation) if the 

concentration of analytes of interest is less than three times the required detection limit for each 
analyte as specified in Table 5.3. Equipment rinsate blanks may only be analyzed if 

contaminants of concern are detected above background in samples. Field duplicate samples shall 

agree within 30 percent relative percent difference for aqueous samples and 40 percent for 

homogenous, non-aqueous samples. 

Trip blanks and field preservation blanks (for organics and inorganics, respectively) indicate 

possible field contamination when analytes are detected above the minimum detection limits 

presented in Table 5.3. The Laboratory Analysis Task Leader (Figure 10-1) is responsible for 
verifying these criteria and shall be responsible for checking to see if they are met and for 
qualifying data, 

Laboratow OC 

Laboratory QC procedures are used to provide measures of internal consistency or dnalytical and 

storage procedures. The laboratory contractor will submit written SOPs to the Laboratory 

Analysis Task Leader for approval. The interlaboratory SOPs shall be consistent with or 

equivalent to EPA-CLP QC procedures. The laboratory SOPs must cover the following areas in 
sufficient detail and reflect actual operating conditions in effect during analysis of EG&G RFP 

samples: 
0 Sample receipt and log-in 

0 Sample storage and security 

e Facility security 

e Sample analysis method references 

e Sample tracking (from receipt to sample disposition) 
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Data reduction, verification, and reporting 

Document control (including submitting documents to EG&G) 

Data package assembly (see Section III.A of the GRRASP) 

Qualifications of personnel 

Preparation of standards 

Equipment maintenance and calibration 

List of instrumentation and equipment (including date purchased, date installed, 

model number, manufacturer, and service contracts, if any) 

Instrument detection limits 
Acceptance criteria for non-CLP analyses 

Laboratory QC checks applicable to each analytical method 

Laboratory QC techniques to ensure consistency and validity of analytical results (including 

detecting potential laboratory contamination of samples) include using reagent blanks, field 

blanks, internal standard reference materials, laboratory replicate analysis, and field duplicates. 

The laboratory contractor will follow the standard evaluation guidelines and QC procedures, 

including frequency of QC chech, that are applicable to the particular type of analytical method 

being used as specified in Parts A and B of the GRRASP and Section 3.0 of the QAPjP. All 

data packages will be forwarded to the Laboratory Analysis Task Leader or validation contractor 

(Figure 10-1) for review and verification. 

10.1.3.8 Quality Assurance Monitoring 

To assure the overall quality of the RFWU activities discussed in the OU8 WP, field inspections, 

audits, and surveillance will be conducted at various intervals. The intervals will be determined 

by the importance and complexity of each activity. Intervals will also be based on the schedule 

contained in Section 7.0. The field inspection referenced above and at a minimum, each of the 

field sampling activities described in Sections 6.4 will be monitored by an independent 0 
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surveillance team at least once during the sampling process. EG&G will conduct audits of the 

laboratory contractor(s) as specified in the GRRASP, Parts A and B. 

10.1.3.9 Data Reduction, Validation, and Reporting 

Analytical Reoortine Turnaround Times 

Analytical reporting turnaround times are as specified in Table 3-1 of Section 3.0 of the QAPjP. 

Data Reduction 

Reduction of laboratory measurements shall be in accordance with the methods specified for each 

analytical method. Laboratory data will be compiled into sample data packages by the laboratory 

contractor. A sample data package shall be developed for each sample delivery group or sample 

batch, with separate data packages for each type of analysis (e.g., a data package for organics, 

one for inorganics, one for water quality parameters, and one for radionuclides). The sample data 

package shall consist of a cover sheet/transmittal letter, a case narrative, data summary forms, 

and copies of the data checklists found in Attachments I in Parts A and B of the GRRASP. The 

reduced data will be used in the data validation process to verify that the laboratory control and 

the overall system DQOs have been met. 

Data Validation 

Validation activities consist of reviewing and verifying Geld and laboratory data and evaluating 

these verified data for data quality (i.e., comparison of reduced data to DQOs, where appropriate). 

The field and laboratory data validation activities and gqidelines are described and referenced in 
Section 3.0 of the QApjP. The process for validatinp the quality of the data is illustrated 

graphically in Figure 3-1 of Section 3.0 of the QAPjP, and is also included as part of the sample 0 
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collection, chain-of-custody, and analysis process illustrated in Figure 8-1 of Section 8.0 of the 

QAPjP. The criteria for determining the validity of ER data at Rocky Flats are described in 
subsection 3.3.7 of Section 3.0 of the QAPjP. 

Data ReDortinq 

Depending on the data validation process, data are flagged as either "valid," "acceptable with 

qualifications," or "rejected." The results of the data validation shall be reported in ER 

Department Data Assessment Summary reports. The usability of data (the criteria of which is 

also described in subsection 3.3.7 of Section 3.0 of the QApjP shall also be addressed by the RFI 
Project Manager. 

10.1.4 Procurement Document Control 

Procurement documents for items and services, including services for conducting field 

investigations and analytical laboratories, shall be prepared, handled, and controlled in accordance 

with the requirements and methods specified in Section 4.0 of the QAPjP. 

10.1.5 Instructions, Procedures, and Drawings 

The OU8 WP describes the activities to be performed. The OU8 WP will be reviewed and 

approved in accordance with the requirements for instructions, procedures, and drawings outlined 

in Section 5.0 of the QAPjP. 

EMD OPS approved for use are identifed in Table 10.1, which also indicates their applicability. 

Any additional quality-affecting procedures proposed for use but not identified in Table 10.1 will 

be developed and approved as required by Section 5.0 of the QAPjP prior to performing the 
@ affected activity. 
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Changes and variances to approved operating procedures shall be documented through preparation 

of Document Change Notices (DCNs), which will be prepared, reviewed, and approved in 

accordance with requirements specified in Section 5.0 of the QAPjP (Note: DCNs were referred 

to as Procedure Change Notices in Revision 0 of the QAPjP). Any changes, revisions, additions, 

or deletions to the OUS WP will be presented in either DCNs or Technical Memoranda. DCNs 
and Technical Memoranda will be reviewed and approved by the same organizations that 

reviewed and approved the original OU8 WP. 

10.1.6 Document Control 

The following documents will be controlled in accordance with Section 6.0 of the QAPjP: 

"phase I RFI/RI Work Plan for the 700 Area, Operable Unit No. 8" 

"Rocky Flats Plant Site-Wide Quality Assurance Project Plan for CERCLA 
Remedial Investigation/Feasibility Studies and RCRA Facility 

InvestigationdCorrective Measures Studies Activities" (QApjP) 
0 EMD Operating Procedures and EM Radiological Guidelines (all operating 

procedures specified in this QAA and to-be-developed laboratory SOPS). 

10.1.7 Control of Purchased Items and Services 

Contractors that provide services to support the OU8 WP activities will be selected and evaluated 

as outlined in Section 7.0 of the QAPjP. This includes preaward evaluationlaudit of proposed 

contractors as well as periodic audit of the acceptability of contractor performance during the life 

of the contract. Any items or materials that are purchased for use during the OU8 investigations 

that have the ability to affect the quality of the data shall be inspected upon receipt. 
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10.1.8 Identification and Control of Items, Samples, and Data 

10.1.8.1 Sample ContainedReservation 

Appropriate volumes, containers, preservation requirements, and holding times for water and soil 
samples are presented in Table 6.3. 

10.1.8.2 Sample Identification 

RFWU samples shall be labeled and identified in accordance with Section 8.0 of the QMjP and 

OPS-F0.13, Containerizing, Preserving, Handling, and Shipping of Soil and Water Samples. 

Samples shall have unique identification that traces the sample to the source(s) and indicates the 

method(s), date, the sampler(s), and conditions prevailing at the time of sampling. 

10.1.8.3 Chain-Of-CuStody 

Sample chain-of-custody will be maintained through the application of OPS-F0.13, 

Containerizing, Preserving, Handling, and Shipping of Soil and Water Samples, and as illustrated 

in Figure 8-1 of the QApjP for all environmental samples collected during field investigations. 

10.1.9 Control of Processes 

The overall process of collecting samples, performing analysis, and inputting the data into a 

database is considered a process that requires control. The process is controlled through a series 
of written procedures that govern and document the work activities. A process diagram is shown 

in Section 8.0 of the QApjP. 4B 
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10.1.10 Inspection 

Procured materials and constxuction activities (e.g., groundwater monitoring well installation) 

shall be inspected in accordance with the requirements specified in Section 10.0 of the QApjP. 

10.1.11 Test Control 

Test control requirements specified in Section 11.0 of the QAPjP are not applicable to any of the 

RFT/RI investigations described in the OU8 W. 

10.1.12 Control of Measuring and Test Equipment (M&TE) 

a 10.1.12.1 Field Equipment 

Specific conductivity, temperature, and pH of groundwater samples shall be measured in the field. 

Field measurements will be taken and the instruments calibrated as specified in OPS-GW.05, 
Field Measurements for Groundwater Field Parameters. Measurements shall be made using 

EG&G approved equipment. Examples of equipment/instruments used to generate field 

measurements include: 

e Temperature: mercury-filled, teflon-coated, safety-type thermometer (VWR 

catalogue No. 6107-832 or equivalent), or digital readout thermistor (W 

Catalogue No. 61017-562 or equivalent) 
e Specific Conductivity: HACH 44600 ConductivitylIDS Meter 

pH: HACH One pH Meter (this meter may also be used for temperature 

measurements) 
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In addition to the field measurements for water quality, field measurements (screening) for 

radiation, metals, and soil gas will also be made. The following instruments are planned to be 

used for these measurements. 

0 Radiological field readings for field survey grid locations. Beta/Gamma radiation 

will be measured with a Geiger-Muller shielded pancake detector, gamma 

radiation will be measured with an HPGe detector, and Alpha radiation will be 
measured by a side shielded FIDLER Use, calibration, and maintenance shall be 

according to EMRG OPS-1.1, 1.2 and 3.2. Walk-over radiation screenings shall 

also be performed for worker health and safety using a side shielded FIDLER 

according to OPS-FO. 16, Field Radiological Measurements. 

0 Field readings for soil gas will be taken using a portable photoionization detector 

(PID), HNU Systems P1-101, or equivalent. .Use, calibration, and maintenance 
according to OPS-F0.15, PIDs and Flame Ionization Detectors (FIDs). 

0 Field screening at MSS site for inorganics (i.e., metals) using a Portable X-Ray 

Fluorescence (FPXRF) Analyzer, Outokumpu Electronics HAZ-MET 880, or 
equivalent. 

Each piece of field equipment shall have a file that contains: 

0 Specific model and instrument serial number 

Routine preventative maintenance procedures, including a list of critical spare 

Calibration methods, frequency, and description of the calibration solutions 

Standardization procedures (traceability to nationally recognized standards). 

0 Operating instructions 

0 

parts to be provided or available in the field 
0 

0 

10-16 
Final 

Decsmba 1.1992 



0 ENVTRONMENTAL RESTORATION PROGRAM Manual: 21 100-WP-OU8.01 
Phase I REVRI Work Plan Section No: 10.0, Rev.2 
Operable Unit No. 8 
700 Area 

17 of 20 Page: 
Effective Date: December 1. 1992 

~ ~ 

The above information shall, in general, conform to the manufacturer’s recommended operating 

instructions or shall explain the deviation from said instructions. 

10.1.12.2 Laboratory Equipment 

Laboratory analyses will be performed by contracted laboratories. The equipment used to analyze 

environmental samples shall be calibrated, maintained, and controlled in accordance with the 

requirements contained in the specific analytical protocols used as specified in the GRRASP. 
This information will be supplied to EG&G as a laboratory SOP. 

10.1.13 Handling, Storage, and Shipping 

0 Samples shall be packaged, transported, and stored in accordance with OPS-F0.13, 

Containerizing, Preserving, Handling, and Shipping of Soil. and Water Samples. Maximum 
sample holding times, sample preservative, sample volumes, and sample containers are specified 

in Table 8- 1 of Section 8.0 of the QAPjP. Sample handling and storage controls at the laboratory 

shall be provided as a laboratory SOP. 

10.1.14 Status of Inspection, Test, and Operations 

The requirements for the identification of inspection, test, and operating status shall be 
implemented as specified in Section 14.0 of the QApjP. A log specifying the status of all 

boreholes and groundwater monitoring wells shall be maintained by the Field Activities Task 

Leader, which will include weWborehole identification number, ground elevation, casing depth 

of hole, depth to bedrock, static water level (as applicable), depth to top and bottom of screen 

(as applicable), diameter of hole, diameter of casing, and top/bottom of casing. 
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10.1.15 Control of Nonconformances 

The requirements for the identification, control, evaluation, and disposition of nonconfomhg 

items, samples, and data will be implemented as specified in Section 15.0 of the QAPjP. 

Nonconformances identified by the implementing contractor shall be submitted to EG&G for 

processing as outlined in the QApjP. 

10.1.16 Corrective Action 

The requirements for the identification, documentation, and verification of corrective actions for 

conditions adverse to quality will be implemented as outlined in Section 16.0 of the QAPjP. 

Conditions adverse to quality identified by the implementing contractor shall be documented and 

submitted to EG&G for processing as outlined in the QApjP. 

10.1.17 Quality Assurance Records 

QA records will be controlled in accordance with OPS-FO.02, Field Document Control. QA 

records to be generated during OU8 RFI/RI activities include, but are not limited to: 

0 Field Logs and Data Record Forms (e.g., sample collection notebooksllogs for 

groundwater, sediment, and air) 
e Calibration Records 

Sample Collection and Chain-of-Custody Records 
e Laboratory Sample Data Packages 

Drilling Logs 

Work Plan/Field Sampling Plan 

QApjP/QAA 

e Audit/Surveillance/Inspection Reports 
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0 Nonconformance Reports 

0 Corrective Action Documentation 

0 Data Validation Results 

0 Data Reports 

0 Training/QuWication Records 

0 Inspection Records 

b ProcurementKontracting Documentation 

10.1.18 Quality Verification 

The requirements for the verification of quality shall be implemented as specified in Section 18.0 

of the QAPjP. EG&G will conduct audits of the laboratory contractor as specified in the 
GRRASP, Parts A and B. The EMD QAPM shall develop a surveillance schedule with the 

surveillance intervals based on the importance and complexity of each samplinglanalytkal 

activity. Intervals will also be based on the schedule contained in Section 7.0. 

a 

Examples of some specific tasks that will be monitored by the surveillance program are as 

follows: 

0 Borings and well installations (approximately 10 percent of the holes) 

Field sampling (approximately 5 percent of each type of sample collected) 

Records management (a surveillance will be conducted once at the initiation of 

Data verification, validation, and reporting 

b 

0 

OU8 activities, and monthly thereafter) 
0 

Audits of contractors providing field investigation, construction, and analytical support services 

shall be performed at least annually or once during the life of the project, whichever is more 
frequent. 
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A Readiness Review shall be conducted by the EMD QAPM prior to the implementation of OU8 

field investigation activities. The readiness review will determine if a l l  activity prerequisites that 

are required to begin work have been met. The applicable requirements of the QMjP and this 

QAA will be addressed during the readiness review. 

10.1.19 Software Control 

The requirements for the control of software shall be implemented as specified in Section 19.0 

of the QAPjP. Only database software is anticipated to be used for the OUS WP activities. 

Operating procedures applicable to the use of the database storing environmental data can be 
found in OPS-F0.14, Field Data Management. 
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